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BACTERIAL  VACCINES  AND  BACTERIAL 
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Implementation  of  Efficacy  Review 

AGENCY:  Food  and  Drug  Admlnistrm- 
ticxi. 

ACTION :  Proposal. 

SUMMARY :  This  k  a  proposal  to  amend 
the  biologies  regulations  in  response  to 
the  report  of  the  Advisory  Review  Panel 
on  the  safety,  effectiveness,  and  labeling 
of  bacterial  vaccines  and  bacterial  anti¬ 
gens  that  have  “No  U.S.  Standard  of  Po¬ 
tency.”  In  addition,  on  the  basis  of  the 
Panel’s  finding.*;  and  reconunendations. 
the  Commissioner  of  Food  and  Drugs  is 
announcing  his  conclusion  that  none  of 
these  products  is  in  Category  I  (safe,  ef¬ 
fective  and  not  misbranded)  and  that 
certain  products  are  in  Category  IIIA 
(on  the  market  during  further  studies  in 
support  of  effectiveness)  and  Is  inviting 
comments  and  the  submission  of  views 
and  additional  data  on  the  classification 
of  these  products.  The  Commissioner  is 
also  annoimcing  his  conclusion  of  those 
products  in  Category  n  (unsafe,  ineffec¬ 
tive  or  misbranded)  and  in  Category 
niB  (off  the  market  pending  completion 
of  studies  to  determine  effectiveness) .  On 
or  before  December  8,  1977,  the  Com¬ 
missioner  will  publish  a  notice  of  oppor¬ 
tunity  for  hearing  mi  his  intention  to  re- 
verfee  the  licenses  for  these  products. 

DATES:  Written  comments  by  January 
9, 1978. 

ADDRESS:  Written  comments  to  Hear¬ 
ing  Clerk  (HFC-20) ,  Pood  and  Drug  Ad¬ 
ministration,  Room  4-65,  5600  Fishers 
Lane,  Rockville,  Md.  20857. 

FOR  FURTHER  INPORMA'nON  CON¬ 
TACT: 

John  J.  Singleton,  Bureau  of  Biologies 
(HFB-620),  Food  and  Drug  Adminis¬ 
tration,  Department  of  Health,  Edu¬ 
cation,  and  Welfare,  6110  Executive 
Blvd.,  Rockville,  Md.  20857  (301-443- 
1920). 

SUPPLEMENTARY  INFORMATION: 
In  the  Federal  Register  of  February  13, 
1973  (38  FR  4319),  the  Commissioner 
issued  §  273.245  (21  CFR  273.245  subse¬ 
quently  recodified  as  §  601.25  in  the  Fed¬ 
eral  Register  (ff  November  20,  1973  (38 
FR  32048) )  concerning  procedures  for 
review  of  safety,  effectiveness,  and  label¬ 
ing  of  biological  products  licensed  prior 
to  July  1,  1972.  The  biologies  to  be  re¬ 
viewed  were  assigned,  pursuant  to  a  re¬ 
designation  of  panel  assignments  pub- 
Ushed  In  the  Federal  Register  of  June 
19.  1974  (39  FR  21176) .  to  one  of  the  fol¬ 
lowing  categories:  (1)  Bacterial  Vaccines 
and  Bacterial  Antigens  with  “No  UJS. 
Standard  of  Potency,”  (2)  Bacterial  Vac¬ 
cines  and  Toxoids  with  Standards  of  Po- 
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tency,  (S)  Vfral  Vteclnes  and  Rickettsial 
Vaednes.  (4)  AQergenlc  Extracts,  (5) 
fikin  Test  Antigens  and  (6)  Blood  and 
Blood  Derivatives. 

Pursuant  to  S  601.25,  the  Commlsslmier 
assigned  responsibility  for  the  initial  re¬ 
view  for  each  of  the  products  in  these 
categories  to  a  separate  Independent  ad¬ 
visory  panel  consisting  of  qualified  ex¬ 
perts.  The  Commissioner  charged  each 
Panel  to:  (1)  evaluate  the  safety  and  ef¬ 
fectiveness  of  the  biological  product,  (2) 
review  the  labeling  of  the  biological  prod¬ 
uct,  and  (3)  advise  him  on  which  biolog¬ 
ical  products  imder  review  are  safe,  ef¬ 
fective,  and  not  misbranded.  In  the  form 
of  an  advisory  review  panel  report  to  the 
Commissioner.  The  advisory  review  panel 
was  directed  to  include  In  its  report  a 
statement  classifying  products  into  one 
of  three  categories. 

Category  I  dpsignaifts  those  biological 
products  determined  by  the  Panel  to  be 
safe,  effective,  and  not  misbranded.  The 
Panel  statement  may  Include  any  con¬ 
dition  relating  to  active  comptments, 
labeling,  tests  required  prior  to  release 
of  batches,  product  standards,  or  other 
conditions  necessary  or  appropriate  for 
their  safety  and  effectiveness. 

Category  II  designates  those  biological 
products  determined  by  the  Panel  to  be 
unsafe  or  ineffective  or  to  be  misbranded. 

Category  III  designates  those  biologi¬ 
cal  products  determined  by  the  Panel  not 
to  fall  within  either  CJategory  I  or  n  on 
the  basis  of  the  Panel’s  conclusion  that 
the  available  data  are  insuflBcient  to 
classify  such  biological  products,  and  for 
whldi  further  testing  is  therefore  re¬ 
quired.  Those  Wological  products  in 
Categorj*  HI  for  which  continued  licens¬ 
ing,  manufacturing,  and  marketing  are 
recommended  are  designated  as  (Cate¬ 
gory  niA.  Those  biological  products  in 
Category  IH  for  which  revocation  of  the 
license  is  recommended  (and  thus  con¬ 
tinued  manufacturing  and  marketing 
are  denied)  are  designated  as  Category 
mB.  ’The  recommendation  for  either 
Category  IHA  or  IHB  Is  based  on  an 
assessment  of  the  present  evidence  of 
safety  and  effectiveness  of  the  product 
and  the  potential  benefits  and  risks 
likely  to  result  from  the  continued  use 
of  the  product  for  a  limited  period  of 
time  while  the  questions  raised  concern¬ 
ing  the  product  are  being  resolved  by 
further  study. 

To  facilitate  review  of  safety,  effec¬ 
tiveness,  and  labeling  of  these  products 
and  to  provide  all  interested  persons  an 
opportunity  to  present,  for  consideration 
by  the  Panel,  the  best  Information  avail¬ 
able  to  support  the  stated  claims  for 
Bacterial  Vaccines  and  Bacterial  Anti¬ 
gens  with  “No  U.S.  Standard  of  Po¬ 
tency,”  the  Commissioner  solicited,  in 
the  Federal  Register  of  August  18,  1972 
(37  FR  16690),  submission  of  data  perti¬ 
nent  of  these  products. 

The  Commissioner  particularly  notes 
that  some  concern  has  been  expressed 
that  information  submitted  to  FDA  pur¬ 
suant  to  §  601.25  will  become  public  In¬ 
formation.  Data  and  Information  sub¬ 
mitted  pursuant  to  the  August  1972  no¬ 


tice  and  falling  within  the  provisions  of 
U  IIUB.C.  1905,  5  UJ3.C.  552(b).  or  21 
UBjC.  S31(J)  have  been  handled  as  con- 
fldei^laL  However,  with  publication  of 
tttla  proposed  Implementation  and  the 
ftdl  Ttport  of  the  Panel,  such  data  and 
Information  will,  pursuant  to  S  601.25(b) 
(2) ,  be  made  publicly  available  Decem¬ 
ber  7.  1977,  and  may  be  viewed  at  the 
office  of  the  Hearing  Clerk,  except  to  the 
extent  that  the  person  submitting  the 
data  and  Information  demonstrates  that 
It  still  falls  within  one  or  more  of  the 
confidentiality  provisions.  Accordingly, 
comments  concerning  confidentiality 
should  be  submitted  by  December  7, 1977. 

In  addition,  during  1972,  the  Commis¬ 
sioner  Issued  letters  to  approximately  35 
medical  and  scientific  associations  and 
consumer  group  organizations  requesting 
that  Interested  persons  nominate  quali¬ 
fied  experts  to  serve  on  the  Advisory 
Panel  on  Bacterial  Vaccines  and  Bac¬ 
terial  Antigens  with  “No  U.S.  Standard 
of  Potency.” 

The  Cmnmissloner  appointed  the  fol¬ 
lowing  Panel  to  review  the  data  and  In¬ 
formation  submitted,  and  to  prepare  a 
report  on  the  safety,  effectiveness,  and 
labeling  of  Bacterial  Vaccines  and  Bac¬ 
terial  Antigens  with  “No  U.S.  Standard 
of  Potency": 

Pskn»l  CtuUnnan.  Richard  S.  Parr,  M.D.,  Dl- 
ractev.  Department  of  Medicine,  National 
Jewish  Hospital  and  Research  Cienter,  Pro¬ 
fessor  ot  Medicine,  University  of  Colorado 
Medical  (^nter,  Denver,  Colo. 

Randolph  M.  Chase,  Jr.,  M.D.,  Associate  Pro¬ 
fessor  (Immunology),  Department  of  Med¬ 
icine,  New  York  University  School  of  Medi¬ 
cine,  New  YOTk,  N.Y. 

Susan  Coons  Dees,  M.D.,  Professor  of  Pedi¬ 
atrics  (Allergy),  Duke  University  School 
of  Medicine,  Durham.  N.C. 

Harry  A.  Feldman,  M.D.,  Professor  and 
Chairman  (InfccUous  Diseases,  Epidemiol¬ 
ogy),  Department  of  Preventive  Medicine, 
State  University  of  New  York,  Upstate 
Medical  Center,  Syracuse,  N.Y. 

Carolyn  Coker  Huntly,  M.D.,  Professor  of 
Pediatilea.  Bowman  Gray  School  of  Medi¬ 
cine,  Winston-Salem,  N.C. 

Peter  K.  lasacscm,  MJ>.,  Professor  and  De¬ 
partment  Head  (Epidemiology),  Depart¬ 
ment  of  Preventive  Medicine  and  Environ¬ 
mental  Health,  University  of  Iowa,  Iowa 
City,  Iowa. 

Paul  P.  Van  Arsdel,  Jr..  M.D.,  Professor  of 
Medicine,  Head.  Division  of  Allergy,  School 
of  Medicine,  University  of  Washington, 
Seattle.  Wash. 

Dr.  Huntley  resigned  on  August  7,  1973,  and 
subsequently  was  replaced  by:  Sidney 
Frledlaender,  M.D.,  (Private  practice), 
Clinical  Professor  of  Medicine,  Wayne 
State  University  College  of  Medicine, 
Southfield,  Mich. 

’The  Panel  was  first  convened  on  Feb¬ 
ruary  15,  1973,  in  an  oiganizatlonal 
meeting.  Working  meetings  were  held 
on:  February  16,  March  16-17,  May  18- 
19,  June  21-22,  July  27-28,  September 
14-15,  November  1-3,  December  19-20, 
1973;  January  16-17,  February  '21-22, 
March  29-30,  May  10-11,  June  21-22. 
Septonber  27-28,  November  1-2,  1974; 
January  24-25,  March  10-11,  May  2-3, 
June  27-28,  1975;  and  January  29-30, 
1976. 

TTwo  nonvoting  liaison  representatives 
served  on  the  Paati.  James  Turner, 
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nominated  by  the  Consumer  Federation 
of  America,  served  as  the  consumer  rep¬ 
resentative.  John  Adams,  Ph.  D.,  of  the 
Pharmaceutical  Manufacturers  Associa¬ 
tion,  nominated  by  a  number  of  produc¬ 
ers  with  products  under  review  by  the. 
Panel,  served  as  the  industry  representa¬ 
tive.  Arthur  Koch,  Alice  Shabecoff,  and 
Cathy  Sulzberger  served  as  substitutes 
for  Mr.  Turner  during  his  absences.  Karl 
Bambach,  Ph.  D.,  and  Charles  B.  Cleve¬ 
land  substituted  for  Dr.  Adams  during 
his  absences.  Morris  Schaeffer,  M.D.,  Ph. 
D„  participated  in  the  Panel  meetings  in 
his  capacity  as  Director  of  the  Office  of 
Efficacy  Review,  Bureau  of  Biologies, 
Pood  and  Eh'ug  Administration.  Jack 
Qertzog,  Deputy  Director,  Office  of  Effi¬ 
cacy  Review,  Bureau  of  Biologies,  Pood 
and  Drug  Administration,  served  as  Ex¬ 
ecutive  Secretary  of  the  Panel. 

Paul  Sheehe,  D.Sc.,  was  selected  by  the 
Panel  as  its  consultant  in  biostatistical 
matters. 

The  following  individuals  appeared 
before  the  Panel  to  express  their  view 
either  at  their  own  or  the  Panel’s  re¬ 
quest: 

Harold  Baer,  Pb.  D. 

Solomon  Barr,  M.D. 


Robert  J.  BecKer,  M.u. 

Edward  Bueseber,  M.D. 

Samuel  J.  DeCourcy,  Jr..  D.Sc. 

Tbomas  Espersen,  Esq. 

Eugene  N.  Fox,  Pb.  D. 

Herman  Friedman,  Pb.  D. 

George  Oalasso,  Pb.  D. 

Marvin  P.  Goff,  D.VJd. 

Winfield  S.  Hammond,  M.S. 

Carolyn  Hardegree,  M.D. 

Douglas  J.  Hennessy.  Pb.  D. 

James  C.  HUl,  Pb.  D. 

Julia  R.  Hoffmann 
Peter  Hutt,  Esq. 

Charles  R.  Manclark,  Ph.  D. 

Francis  Martini 
Harry  L.  Mueller,  M.D. 

Jack  Pavuk 

Robert  J.  Price,  D.V.M. 

John  Robbins,  M.D. 

Billie  Rutt 

Michael  W.  Rytel,  M.D. 

James  W.  Smith,  Ph.  D. 

Gene  H.  Stollerman,  M.D. 

L.  O.  Tippett 

J.  W.  Townsend,  M.D. 

Sheldon  Wolff,  M.D. 

No  person  who  so  requested  was  denied 
an  opportunity  to  appear  before  the 
Panel. 

The  following  firms  submitted  data 
and  information  relating  to  the  indicated 
products : 


Tabi-i;  1. — J’roducts  rrrirH'vd,  their  cnitiponents  and  lieenitr  j/enrs 


Manufticturpr  Product 


Center  Laboratories,  AllerRcnic  Extracts  of 
Inc.  Mixed  Kespiratory 

Bacteria. 


Delmont  Lab¬ 
oratories.  Inc. 


Lilly  and  Co 


Slaphage  I.ysate 
tSI’L)  >,  Type  1. 


PtapbaRc  Lysate 
(PPL)  1,  Types  I 
and  HI. 

Combined  Vaccine 
No.  4  with  Galar- 
rlialis  (V-151). 


Mixed  Vaccine  No.  4 
with  II.  infill f mat 
(V-306). 


Respiratory  UBA 
tUBA  .12). 


Staphylococcus* 
Streptococcus  UBA 
(UBA-4S). 


Staphylococcus 
Vaccine  (V-SM). 


Streptoeoccue 
Vaccine  (Intrave¬ 
nous)  (V-4J77). 


Entoral  (V-404  and 
V-408). 


Fooinotea  at  end  of  table. 


Year 

Advisory  Panel  li-  Names  of  components 

product  description  censed*  as  licensed 


Staphyloeoeciis  aurrui  and  lu.'iO 

Alims. 

StTiptoeocan  mitis  and  sali- 
sariiis. 

Slrrpfocoectis  pyogenes,  Oroup 
A. 

7>.  pneumoniae,  I,  II,  and  III.. 

K.  pneumoniae,  two  strains. . . 

;V.  cataTThalis _ ; _ 

Staphylococcus  aureus.  Type  I'.i.'iO 

1.  lysed  by  j)oly  valent 
phage. 

Mixture  of  Types  I  and  111 _  lO.Vt 


t - 

-Mlergeiiic  ext  ract. 


Bacterial  antigen  made  from 
staphylococcus. 

Do. 


Heat-killed; 


lY.  cataTThalis .  (lOl.i) 

K.  pneumoniae .  OHIS) 

1).  pneumoniae .  (ISl.t) 

Streptococci. .  (Hd.!) 

Staphylococci .  (il'l.i) 

Heat -killed: 

H.  influenrae .  (191.5) 

N.  cataTThalis .  (191.5) 

Streptococci .  (1915) 

K.  pneumoniae . (1915) 

.Staphylococci .  (1915) 

I'neumococcL .  0915) 

Undenatured  bacterial  anti¬ 
gens  of: 

Pneumococci .  (1931) 

Streptococci .  (1931) 

H.infhtemae .  (1939) 

jV.  cataTThalis .  (1939) 

Staph.  auTcus  and  albus...  (1930) 


Undenatiured  bacterial  anti-  1915 
gens  of:  Staphylococci  and 
streptococr-i. 


Heat-killed;  Staphylococcus  1915 
surras  and  epidermidis. 

Heat-killed:  Streptococci  1952 
(Clawson  and  Weatberby). 

Flagellar  typhoid  baccilli  an-  1931 
tigens. 

Contains  killed: 

Pneumococci .  (1915) 

Streptococci... . (1915) 

//.  inftuentae.. . (1916) 

N.  cataTThalis . .  (1915) 


Bacterial  vaccines  made 

from; 

1.  Micrococcus  catarrhalis. 

2.  Friedlander  bacillus. 

3.  Pneumococcus. 

4.  Streptococcus. 

5.  Staphylococcus  allms. 

6.  Staphylococcus  aureus. 

Bacterial  vaccines  made 

from: 

Innuonzae  bacillus. 
Micrococcus  catarrhalis. 
Streptococcus. 
Fiiedlander  bacillus. 
Staphylococcus  atbus. 
Staphylococcus  aureus. 
Pnetiinococcus. 

Bacterial  antigens  made 

from: 

1.  Pneumococcus. 

2.  Streptococcus. 

3.  Influenza  bacillus. 

4.  .Micrococcus  catarrhalis. 

5.  Staphylococcus  albus. 

<■>.  .Staphylococcus  aureus. 

Bacterial  anligens  made 

from; 

1.  Slaphijlococcus  albus. 

2.  Staphylococcus  aureus. 

3.  Streptococcus. 
Bacterial  vaccine  made  from: 

1.  Staphylococcus  allms. 

2.  StaphytaeoccHS  aureus. 
Streptococctis  vaccine. 


Bacterial  vaccine  made  from 
typhoid  baccilli. 

Bacterial  vaccines  made 
from: 

1.  Pneumococcus. 

2.  Streptococcus. 

3.  Influenza  bacillus. 

4.  Micrococcus  catarrhalis. 
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Manofocturer  Product 


Advisory  Panel 
product  deMTlpUon 


Tear 

B- 

oensed  * 


Names  of  components 
as  Uoensed 


Hoffmann  Labora¬ 
tories,  Inc. 


Staphylococcal  BAC  *. 

Acellular  BAC  antigens  Drom 
Staphylococcus  albus  and 
aureus. 

1956 

Bacterial  antigens  made 
from  staphylococcus  spe¬ 
cies. 

Pooled  Skin  BAC  *. .. 

Acellular  BAC  from:  StaphyU 
oeoceus  albus  and  aureus  and 
P.  vulgaris. 

1956 

Bacterial  antigens  made 
from: 

1.  Staphylococcus. 

2.  Proteus  vulgaris. 

Respiratory  BAC  *. . . 

Acellular  BAC  from: 

1956 

Bacterial  antigens  made 
from; 

Strep,  pyogenes,  faecalis 
and  viridans. 

1.  Streptococcus  species. 

D.  prteumoniae . 

A  Diplocoeeus  pneumo¬ 
niae. 

Staph,  albus  and  aureus _ 

3.  Staphylococcus  ip^ 
cies. 

E.coli . 

4.  Escherichia  eoli. 

N.  eatarrhalis . . 

S.  Neisseria  eatarrhalis. . 

//.  influenzae . 

.  6.  Haemophilus  influen- 

Oram-Negative 

BAC*. 


Pooled  Stock  BAC 
No.L 


Pooled  Stock  BAC  •, 
No.  A 


Acellular  BAC  from;  1956 

P».  aeru{finota . 


E.  eoli . 

A.  aerogenet . 

Acellular  BAC  from:  1956 

Z).  pneumoniae,  I,  11,  V . 

VII,  and  XIV. 

Strep,  pyogenee,  Orp.  A, . 

Types  S,  10,  12,  and 
Q  ranger. 

Strep.  UrUan*  (R  1561,  R . 

1822 and  R363). 

Staph,  albu*  and  aureus. . . 

N.eatarrhalis.... . 

E.  eoli. . 

Ji.  infiuemae,  types  a  and _ 

b. 

Acellular  BAC  from;  1966 

Z).  pneumoniae,  HI,  VI . 

XIX. 

K.  pneumoniae,  A . 

Strep,  pyogenes,  14, 18, 19 . 

2^.  aeruginosa . . 


zoe. 

Bacterial  antigens  made 
from: 

1.  Pseudomonsu  aerugi¬ 
nosa. 

2.  Escherichia  coll. 

3.  Aerobaeter  aerogenes. 
Bacterial  antigens  made 

from: 

1.  Diplococeis  pneumoniae. 

2.  Streptococcus  species. 


3.  Staphylococcus  species. 

4.  Neisseria  eatarrhalis, 

6.  Escherichia  eoli. 

6.  HaemophUus  influ¬ 
enzae. 

Bacterial  antigens  made 
from: 

1.  Diplocoeeus  pneumo¬ 
niae. 

2.  Klebsiella  pneumo¬ 
niae. 

3.  Streptococcus  species. 

4.  Pseudomonas  aerugi- 


HoUister-Stler,  Mixed  Respiratory 

Division  of  Cutter  Vaccine  (MRV). 
Laboratories. 


E.coli . 

A.  aerogenes . . . 

Killed  bacteria: 

Streptococci  (pyogenes,  ciri-  (1928) 
dans  and  nonhemolytic). 


Staph,  aureus  (albus) _ (1928) 

I),  pneumoniae .  (1928) 

N.  eatarrhalis . . (1953) 

K.  pneumoniae . . (1928) 


H.  influenzae .  (1928) 


nosa. 

5.  Escherichia  eoli. 

6.  Aerobactor  aerogenes. 
Bacteria  vaccines  made  from: 

1.  Strepocoeeus  viridans. 

2.  Streptococcus  non- 
hemolsdic. 

3.  Streptococcus  pyogenes' 

4.  Staphylococcus  aureus. 

5.  Staphylococcus  albus. 

6.  Neisseria  eatarrhalis. 

7.  Klebsiella  pneumoniae. 

8.  Diplocoeeus  pneu¬ 

moniae. 

9.  Haemophilus  influ- 


Instltuto 
Bieroterapico 
Vacclnogeno 
Toscano  "Sclavo." 
Lederle  Laboratories 
Dlv.,  American 
Cyanamld  Co^ 


Bacterial  Vaccine  Killed  bacteria  made  to  pre-  (1928) 

T-SO.  scription. 

Bacterial  Vaccine,  Killco  bacteria: 

Diagnostic/Thera-  A.  aerogenes .  (1955) 

peutic.  C.  pseudodiphtherilieum . 

D.  pneumonUie,  mixed... . 

E.  eoli . . . . . . 

G.  tetragena . . (1965) 

II.  influenzae .  (1928) 

If.  pertussis . . . 

K.  pneumoniae . . . 

N.  eatarrhalis . (1928) 

P.  vulgaris. . (195.5) 

P.  aeruginosa .  (19.5.5) 

S.  enteritidis .  (1955) 

S.  paratyphi . (1955) 

S.  schottmuMeri... . (1955) 

S.  typhosa. . (1955) 

S.  dysenteriae . . . (1955) 

S.  flexneri . . . 

Staph,  albus  and  aureus...  (1928) 
Strep,  fetalis,  pyogenes,  (•) 

viridans  and  nonhemo- 
lytieus. 

Staphylococcus  Staphylococcus  aureus _ _ _  1960 

Toxoid  ‘‘Sclavo." 

Staphylococcus  . . . . .  1933 

Toxoid: 

(Digeat  Modified).  Staph,  srureus  (1  strain) - — 

(Pormallnlxed) _ Staph,  aureus  (3  strains) . . 


Bacterial  vaccine  made  from 
Streptococcus  pyogenes. 

All  licensed  bacterial  vac¬ 
cines  with  no  U.B.  stand¬ 
ard  of  potency  and  thoee 
bacterial  products  licensed 
under  the  general  aller¬ 
genic  extract  license. 


Staphylococcus  toxoid. 


Staphylococcus  toxoid; 
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Maiiulacturar 


Product 


Advisory  Panel 
product  description 


Year 
li¬ 
censed  * 


Names  of  components 
as  licoised 


Parka,  Davis  and 

Co. 


Immunovac  Oral 
Vaccine. 


Immunovac  Respira¬ 
tory  Vaccine 
(Parenteral). 


Mixed  Infection 
Phylaoogen. 


N.eatarrkalii  Inunii- 
■ogen  (combined). 


N.  eatanhalii  Vaccine 
((Combined). 


Killed  bacteria;  Bacterial  vaccines  made 

from: 

D.  pneumoniae,  I,  II,  III,  (1914)  1.  Pneumococcus, 

v;  VII,  VIII,  xrv. 

Streptococci,  henmlytie  (1918)  2.  Streptococcus, 

and  nonhemolytic. 

Staph,  albut  and  aureus...  (1914)  3.  Staphj/loeoeeus  albns. 

.  4.  StapkyUteeeeus  aureus. 

N.eaiarrhalis .  (1914)  5.  Micrococau  caiarrha- 

Qs. 

H.  influenzae .  (1914)  «.  Influenia  bacilUis. 

K.  pneumoniae .  (1914)  7.  Friedlander  bacillus. 

C.aiphtheroides .  (1915)  8.  Pseudodiphtheria  ha- 

eilhjs. 

Killed  bacteria:  Bacterial  antigen  made  from: 


D.  pneumoniae,  I,  11,  111,  (192(i)  1.  Pneumococcus. 

V,  Vll,  VIII,  IX. 

Strep.,  hemolytic  and  non-  (1928)  2.  Strepiococcns. 

hemolytic. 

Staph,  albus  and  aureus _  (1926)  3.  Staphylocoeeus  oIImis. 

.  4.  Staphyloeoeetts  aureus. 

N.  eatarrhatis . 0939)  5.  Atieroeoeeus  eaUrrhatis. 

H.  influenzae. .  (1939;  6.  I ulluenxa  bacillus. 

K.  pneumoniae .  7.  Friedlander  bacilliLs. 

C.  iiphlberoidrs . 8.  Pseudodiphtheria 

bacillus. 

Extract  solution  of;  Modified  bacterial  antigens; 

A',  co/i . .  (1928) 

D.  pneumoniae,  I,  11,  Ill,  (1926)  1.  Colon  boeiUus. 

V,  VII, VIII, and XIV.  . . .  2.  Pneumococcus. 

Staph,  albus  on6  aureus . .  (1928)  3.  Staphylococcus  albus. 

Streptococci,  hemolytic  and  )1926)  i.  Staphylococcus  aureus 

nonhemolytic.  5.  Streptococcus. 

Ectoantigens  from;  Bacterialantigensmadefrom; 

N.eaiarrhalis . •_  (1926)  1.  Micrococcus catarrkalis. 

It.  pneumoniae,  1,  II  and  (1926)  2.  I’neumococCiis. 

III. 

H.  influenzae . (1939)  3.  lufluenxa bacillus. 

Streptococci,  hemolytic  (1926)  4.  Streptococcus, 

and  nonhemolytic. 

Slai>h.  albus  and  aureus  ..  (192t>)  5.  Staphylococcus  albus. 

6.  Staphylococcus  aureus. 
Killed:  Bacterial  vaccines  made 

from: 

1.  Mieroeocus  catarrhalis. 

2.  Friedlander  bacillus. 

3.  Pneumococcus. 


Travenol  Labora- 
toriM,  Inc. 


N.  catarrhalis.  . .  (1914) 

K.  pneumoniae .  (1914) 

D.  pneumoniae,  I,  II,  III,  (1914) 
V,  VII.VllI,  XIV. 
Streptococcus  hemolytic  and  (1918) 
nonhemolytic. 

Staph,  albus  M\d  avreiis.  ..  (1914) 


C.  diphlhcroides . 


Streptococcus  Im¬ 
munogen,  Arthritis 
(Bio,  327), 

Piromen  (Pseu¬ 
domonas  poly¬ 
saccharide). 


(191.5) 

II.  influenzae . .  (1914) 

Ectoantigens  from: 

Six  nonhemolytic  and  1918 
three  beta  hemolytic 
streptococcal  strains. 

Mixture  of  polysaccharide  and  1952 
nucleic  acids  derived  from 
pseudomonas. 


4.  Streptococcus. 

b.  Staphylococcus  albus. 

6.  Staphylococcus  aureus. 

7.  Pseudodiphtheria 

bacillus. 

8.  InfiiienEa  bacillus. 
Bacterial  antigen  made  Irom 

streptococcus. 


Pseudomonas  polysaccha¬ 
ride. 


*  SPL  said  to  contain  live  i^yvaleitt  slaphylococcal  bacteriophage  and  products  of  bacteriological  media. 
’  Year  component  licensed  indicated  in  parentheses. 

>  BAC»Bacterial  Antigen  Complex. 

•(1955=fecahs;  1928  kn  remainder.) 


The  Advisory  Panel  appointed  to  re¬ 
view  data  and  information  concerning 
safety,  effectiveness,  and  labeling  of  Bac¬ 
terial  Vaccines  and  Bacterial  Antigens 
with  “No  U.S.  Standard  of  Potency,”  has 
completed  the  review  and  submitted  the 
following  report: 

Basis  of  Evaluation 

About  a  century  ago  it  was  established 
that  some  diseases  were  caused  by  mi¬ 
crobes;  scxnewhat  later,  it  was  shown 
that  certain  infections  could  be  pre¬ 
vented  by  properly  prepared  and  utilized 
vaccines.  Once  these  observations  were 
accepted,  the  pendulum  swimg  from  an 
attitude  of  skepticism  to  a  belief  that  It 
was  only  necessary  to  identify  the  of¬ 
fending  microbe,  prepare  and  inject  an 
appropriate  vaccine,  and  a  wide  variety 
of  diseases  could  be  prevwited,  ameli¬ 


orated,  or  cured.  Were  this  simplistic 
version  of  the  host-parasite  relationship 
invariably  true,  “colds,”  rhinitis,  sinus¬ 
itis,  sore  throats,  pustular  acne,  bron¬ 
chitis,  recurrent  boils,  and  “intrinsic  or 
infective”  asthma  would  not  remain  as 
man’s  common  afBictions. 

The  bacterial  vaccines  and  antigens 
reviewed  by  the  Panel  are  most  commonly 
prescribed  for  the  treatment  or  preven¬ 
tion  of  persistent  (or  recurrent)  respira¬ 
tory,  arthritic  and  skin  ailments.  They 
consist  of  whole  bacterial  cells  or  ex¬ 
tracts,  modified  bacterial  antigens,  al¬ 
tered  bacterial  toxins,  and  other  material 
derived  friMn  bacteria,  which  are  grai- 
erally  unproven  to  be  related  to  the 
sym^m-cconplex  in  guestiem.  It  should 
be  emphasized  that  they  were  (xlglnally 
developed  when  acceptable  documenta¬ 
tion  for  product  safe^  and  effectiveness 


often  consisted  of  clinical  impressions, 
testimonial  evidence,  ot  other  anecdotal 
and  equivocal  information.  Partly  be¬ 
cause  of  major  scientific  and  technical 
advances  (e.g.,  antibiotics,)  and  partly 
because  standards  for  well-controlled 
evaluations  are  now  more  stringent  than 
when  these  products  were  originally  li¬ 
censed  and  made  available,  the  Panel 
was  charged  to  review  them  for  their 
safety  and  effectiveness  according  to  cur¬ 
rent  scientific  standards. 

Since  many  of  the  bacterial  products 
and  vaccines  under  assessment  are  pur¬ 
ported  to  confer  immimity  and/or  ame¬ 
liorate  bacterial  allergies,  it  is  appre^ri- 
ate  to  define  the  terms  “immunity”  and 
“allergy”  as  viewed  by  the  Panel. 

1.  “Immunity”  may  be  defined  as  the 
ability  of  the  individual  to  resist  or  to 
overcome  an  infection.  This  may  be  in¬ 
nate  or  acquired.  POr  most  infectious  dis¬ 
eases,  immunity  is  generally  acquired 
during  recovery  or  induced  by  the  ad¬ 
ministration  of  vaccines  prepared  from 
inactivated  or  live  microorganisms  irf 
modified  disease-producing  potential  or 
specific  antigen (s)  derived  fnan  them. 
The  purpose  of  immimization  therefore 
is  to  provoke  a  specific  Immimologlc 
response  to  a  select^  microbial  agent  or 
its  antigen  (s)  with  the  expectation  that 
this  will  result  in  humoral  (protective 
antibodies  in  the  blood),  or  secretory,  or 
cell -mediated  immunity.  While  such  pro¬ 
tection  may  diminish  with  time,  sufficient 
residual  immunity  usually  remains  so 
that  the  individual  responds  to  future  ex¬ 
posures  to  the  same  stimulus  with  a 
rapid  return  of  the  immune  response  be¬ 
cause  of  the  heightened  reactivity  (ff  his 
antibody  forming,  phagocytic,  and  oth^* 
cells  that  mediate  the  immune  mechan¬ 
ism. 

For  those  diseases  in  which  the  role 
and  manner  of  immune  responses  are 
clearly  definable,  methods  for  such  pre¬ 
vention  have  been  readily  devised.  In¬ 
deed.  safe  and  effective  vaccines  with 
n.S.  standard  of  potency  have  been  pro¬ 
duced  which,  with  adequate  immuniza¬ 
tion  programs,  have  been  responsible  for 
the  marked  reduction  ch:  elimination  of 
such  previously  common  diseases  as 
smallpox,  measles,  diphtheria,  tetanus, 
polio,  and  yellow  fever. 

Certain  infectious  diseases  present 
special  problems  that  impede  the  devel¬ 
opment  of  effective  vaccines.  One  such 
example  is  infection  with  salmonella 
bacteria;  the  salmonella  group  of  orgra- 
nisms  is  composed  of  a  multiplicity  of 
antigenic  variants  or  strains  numbering 
in  the  hundreds.  Among  the  respiratory 
diseases,  the  “cold”  viruses  (rhino-vi¬ 
ruses)  and  pneumococci  present  a  simi¬ 
lar  problem.  Recovery  from  infection 
with  any  one  type  of  organism  leaves  the 
person  vulnerable  to  the  others. 

In  addition,  antigen-antibody  immune 
mechanisms  are  not  well  understood  in 
all  diseases  caused  by  microbial  agents. 
Immune  re^x>nses  to  some  antigens  may 
be  absent,  meager,  or  ^hemeral.  In  ad¬ 
dition,  the  pathogeneses  of  some  diseases 
alleged  to  be  Induced  by  bacteria.  e.g.. 
asthma,  are  poorly  understood  and  tn- 
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fection  may  play  only  an  Insignificant 
role  In  their  etiology  or  course.  The  pres¬ 
ence  (rf  the  organism,  or  Its  antigens, 
may  sometimes  be  adventitious  or  part  of 
a  ccHnplex  cycle  In  the  evolution  of  the 
disease  ssmdrome  In  question.  In  certain 
situations,  unfortunately  too  often  bi  re¬ 
current  and  chronic  infections  of  the 
respiratory  tract  and  occasionally  of  the 
skin,  the  exact  host-parasite  relation¬ 
ships  of  the  presumed  offending  orga¬ 
nisms  are  so  obscure  that  the  factors 
that  determine  Infection  and  resistance 
remain  imdeflned. 

Thus,  many  diseases  such  as  "colds,” 
rhinitis.  Infectious  asthma,  uveitis,  and 
rheumatoid  arthritis  for  which  treat¬ 
ment  with  "bacterial  vaccines  and  anti¬ 
gens"  is  recommended  are  of  unknown 
etiology  or,  at  best,  of  obscure  pathogene¬ 
sis.  Moreover,  diagnoses  of  these  diseases 
frequently  are  unsupportable  with  objec¬ 
tive  data.  Since  it  has  been  demonstrated 
that  certain  types  of  treatment  are  use¬ 
ful  In  some  diseases  of  imknown  cause, 
it  Is  questionable  whether  It  is  always 
necessary  to  know  the  specific  etiology  of 
a  disease  to  determine  an  effective  treat¬ 
ment.  The  need  to  know  the  etiology  may 
not  apply  to  the  products  imder  review 
because  of  the  complex  natures  of  their 
target  diseases,  often  chronic  aliments 
with  frequent  spontaneous  remissions 
and  relapses.  Their  ssmiptoms  are  Ill-de¬ 
fined  and  often  equally  characteristic  of 
many  other  diseases.  Furthermore,  as 
with  other  illnesses,  psycholc^cal  fac¬ 
tors  in  many  maladies  for  which  these 
products  are  recommended  may  be  as¬ 
sociated  with  a  placebo  effect  following 
any  therapeutic  measure.  It  also  Is  prob¬ 
able  that  the  populations  with  these  dis¬ 
abilities  are  heterogeneous  because  their 
responses  to  a  given  treatment  often  are 
unpredictable. 

2.  "Allergy”  Is  currently  defined  as  a 
broad  spectrum  of  imtoward  physiologic 
events  mediated  by  one  or  more  Immuno¬ 
logic  mechanisms.  Poison  ivy  and  poison 
oak  reactions,  senim  sickness  Induced  by 
penicillin  or  horse  senim  injections,  and 
asthma  Induced  by  exposure  to  ragweed 
pollen  or  dog  dander  are  all  considered 
to  be  “allergic  conditions.” 

This  definition  may  seem  too  permis¬ 
sive;  but  in  fact  it  is  very  stringent  be¬ 
cause  it  requires  than  an  immune  mech¬ 
anism  be  involved  in  the  immunopathol- 
ogy  of  the  disease.  Indeed,  Its  acceptance 
Implies  three  criteria  for  establishing  the 
definitive  diagnosis  of  a  symptomatic  al¬ 
lergic  state:  (1)  Identification  of  the  sus¬ 
pected  antigen,  (2)  proof  of  a  causal  re¬ 
lationship  between  this  antigen  and  the 
sign  or  symptom  imder  consideration, 
and  (3)  Identification  of  the  immunolog¬ 
ical  mechanism  involved  and  its  causal 
relationship  to  the  signs  or  symptoms.  A 
strict  adherence  to  these  criteria  would 
be  of  great  assistance  to  the  evaluations 
of  the  pathogeneses  of  the  disease  states 
for  which  treatment  with  the  products 
reviewed  by  this  Pan^  is  recomm^ded. 

Experts  disagree  about  the  relative 
roles  of  allergy.  Infection  and  immunity 
as  defined  by  the  Panel  in  such  varied 
diseases  as  recurrent  or  chronic  rhinitis. 
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uveitis,  glomerulonephritis  and  anglo- 
edema. 


Areas  of  Panel  Concern 

A  major  problem  for  the  Panel  was 
that  the  Information  available  often  was 
Inadequate  to  characterize  the  effects  of 
these  products  in  man.  If  a  product  were 
potent  as  an  antigen  it  could:  (1)  Induce 
immunity,  (2)  diminish  allergy  as  de¬ 
fined  by  the  Panel,  or  (3)  produce  or  en¬ 
hance  allergy.  Hardly  any  information 
could  be  Identified  on  the  use  of  these 
products  that  would  permit  the  estab¬ 
lishment  of  the  (xmditlons  that  favor  the 
first  two  possible  effects  over  the  third. 

To  complicate  the  situation  further, 
different  microbes  vary  in  their  disease- 
producing  capacities.  Some  accomplish 
this  by  an  antiphagoc3rtlc  effect  of  their 
polysaccharide  capsular  material,  others 
by  secreting  exotoxlns  (often  with  the  aid 
of  their  own  parasites)  or  by  releasing 
endotoxin.  Most  microbe  disease-produc¬ 
ing  capacities  are  caused  by  unknown 
mechanslms.  Since  numerous  microbial 
agents  normally  Inhabit  the  respiratory 
tract,  the  task  of  determining  whether  a 
particular  agent  is  pathogenic  and  If  so, 
how  often,  can  be  formidable. 

In  addition,  there  is  reason  to  believe 
than  once  an  infectious  disease  is  ini¬ 
tiated,  vaccine  can  be  no  longer  effec¬ 
tive  b^ause  it  has  been  proven  to  be  at 
best  a  preventive  rather  than  a  thera¬ 
peutic  or  ameliorative  measure.  Never¬ 
theless,  the  Panel  discussed  the  possi¬ 
bility  that  some  infections,  such  as 
chronic  sinusitis,  may  represent  the 
combination  of  an  infective  as  well  as  m 
allergic  manifestation.  Thus  repeated  in¬ 
jections  of  a  vaccine  containing  the  of¬ 
fending  antigen  may  result  in  an  altered 
immunologic  state  and  reduction  of  al¬ 
lergic  symptoms.  However,  this  premise 
remains  to  be  demonstrated. 

The  Panel  concluded  that  the  effec¬ 
tiveness  and  safety  of  treatment  with  a 
product  for  a  given  disease  can  be  judged 
properly  by  adequate  and  well -controlled 
studies  on  populations  of  patients  having 
the  most  well-defined  disease  states  and 
carefully  selected  to  be  as  homogenous  as 
possible.  Such  studies  would  demonstrate 
effectiveness  whether  the  mechanisms  of 
action  were  by  either  Immunization  or 
desensitization. 

Specific  Product  Characteristics 

While  all  licensed  biologies  are  under¬ 
going  reviews  for  safety,  effectiveness, 
and  appropriateness  of  labeling  at  this 
time,  the  products  assigned  to  this  Panel 
have  several  characteristics  that  distin¬ 
guish  them  from  other  categories  of  vac¬ 
cines  and  antigens.  Some  of  these  char¬ 
acteristics  are: 

1.  No  additional  standards  or  standard 
measures  of  potency  now  exist  for  any  of 
them.  For  practical  purposes.  It  could  be 
argued  that  demonstrated  effectiveness 
of  the  material  in  the  treatment  or  pro¬ 
phylaxis  of  a  given  disease  state  a  priori 
is  a  measure  of  pot^cy.  Nonetheless,  the 
Panel  believes  that  defined  standards  of 
potency  for  these  products  ate  necessary 
to  establish  that  the  microbial  factors 


claimed  to  be  present  are  Indeed  there 
and  In  what  concentration.  Standards  of 
potency  also  are  required  for  laboratory 
tests  to  evaluate  the  relative  quality  of 
different  product  lots  and  to  correlate 
component  presence  with  clinical  effec¬ 
tiveness  data. 

2.  A  second  characteristic  of  the  prod¬ 
ucts  reviewed  by  this  Panel  is  that  most 
were  licensed  many  years  before  the  bac¬ 
terial  vaccines  for  which  there  are  stand¬ 
ards  of  potency.  This  is  of  significance 
for  several  reasons : 

(a)  Vaccines  of  recent  origin  were  de¬ 
veloped  for  diseases  whose  specific  etio- 
logic  agents  had  been  Identified  and 
whose  pathogeneses  had  been  elaborated. 
With  rare  exceptions,  this  cannot  be  said 
for  the  biologies  without  standards  of  po¬ 
tency.  When  many  of  the  products  re¬ 
viewed  within  this  report  were  first  de¬ 
veloped,  many  of  the  diseases  for  which 
they  were  recommended  were  (and  some 
remain)  of  obscure  etiology. 

(b)  It  is  ai^arent  that  the  studies  of 
the  newer  products  were  relatively  well 
conducted  In  terms  of  scientific  method¬ 
ology,  and  good  information  was  pro¬ 
duct  which  permits  their  usefulness  or 
harmful  effects  to  be  adequately  as¬ 
sessed. 

(c)  The  specific  information  available 
for  these  biologies  is  inadequate.  This  In¬ 
cludes  frequently  unstated  rationales 
for  (1)  Selecting  (XHnponent  bacterial 
strains  and  their  etlolo^c  relationships. 
(2)  justifying  the  use  of  multiple  bacte¬ 
rial  species  derived  from  normal  respira¬ 
tory  fiora,  (3)  selecting  a  particular 
method  for  product  preparation  that  in¬ 
fluences  its  ultimate  quantitative  and 
qualitative  antigenic  contents,  and  (4) 
recommending  dosage  and  treatment 
schedules. 

3.  The  third  characteristic  is  a  lengthy 
history  of  use.  The  Panel  attempted  to 
identify  information  that  would  corrob¬ 
orate  the  testimonial  evidence  and  un¬ 
confirmed  and  uncontrolled  clinical  im¬ 
pressions  that  it  received  from  both 
producers  and  individuals.  Alternative 
methods  for  adequate  and  well-con¬ 
trolled  studies  were  considered  and  have 
been  described  (21  C7FR  314.111(a)(5) 
(11) ) .  Among  these  were  animal  studies, 
laboratory  assay  methods,  serological 
responses,  and  historical  controls.  None 
of  these  alternatives  was  considered  to 
be  sufficient  to  establish  definitive  effec¬ 
tiveness,  for  reasons  that  will  be  dis¬ 
cussed  later. 

Safety 

A  recurring  question  about  safety 
comes  frmn  the  recommendation  that 
the  "bacterial  vaccines  and  antigens” 
under  review  be  administered  (usually 
parenterally)  repetitively  over  ex¬ 
tended  periods  of  time.  Cfiaims  for  safety 
were  based  primarily  upon  the  manu¬ 
facturers’  reliance  on  long  marketing 
experience  and  infrequent  physicians’ 
reports  of  adverse  reactions.  This  might 
have  been  satisfactory  had  there  been 
some  evidence  of  systematic  fc^owup  by 
physicians  for  the  late,  and  perhs^M 
subtle,  adverse  effects  that  might  be 
associated  with  repeated  inoculations. 
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In  view  of  what  is  known  from  labora¬ 
tory  studies  about  the  potoatlal  risks 
associated  with  repeated  inoculations  of 
foreign  substances,  the  Panel  was  left 
with  reservations  about  the  long-term 
safety  of  the  subject  products. 

Another  question  of  safety  that  sur¬ 
faced  repeatedly,  as  individual  items 
were  reviewed,  was  their  use  in  pediatric 
populations.  Specifically,  only  the  most 
limited  Information  was  available  to 
provide  the  basis  for  dosages,  routes,  and 
recommended  repetitive  usage  in 
children. 

Panel  Specific  Product  Reports 
AND  Reviews 

More  detailed  analyses  will  be  foimd 
in  the  Pane’s  general  position  state¬ 
ments  and  specific  product  reports.  The 
problems  may  be  summarized  as  follows ; 

1.  The  etiologies  and  pathogeneses  of 
many  conditions  treated  with  “bacterial 
vaccines  and  antigens”  and  the  way  in 
which  tiiey  might  prevent  or  alleviate 
the  pathologic  state  are  not  well  under¬ 
stood. 

2.  The  causal  relation^ips  of  the  spe¬ 
cies  or  strains  of  vaccine  organisms  (or 
derivatives)  to  the  diseases  for  which 
they  are  prescribed  are  generally  un¬ 
clear. 

3.  Standards  of  potency  are  needed. 
Including  precise  idmtification  of  the 
contents  of  the  finished  products. 

4.  Patients  treated  for  many  of  the 
recommended  conditions  represent  high¬ 
ly  heterogeneous  subgroups  whose  con- 
ditlmis  and  symptoms  are  noticeably 
labile  and  diCBcult  to  characterize  ob¬ 
jectively.  These  subpopulaUms  should 
be  defined  and  Identified. 

5.  Data  on  the  rate  and  significance 
of  spontaneous  remissions  in  the  chronic 
disorders  for  which  these  products  are 
used  are  not  available. 

6.  The  rationale  by  which  the  selection 
oi  bacterial  strains  for  incorp>oratlon 
into  a  given  product  often  was  either 
not  clear  or  not  stated. 

7.  The  need  to  include  different  bac¬ 
terial  strains  (and  species)  into  one  ve¬ 
hicle  was  not  documented. 

In  reviewing  the  submitted  data  and 
preparing  its  report,  the  Panel  applied 
the  definitions  of  standards  for  safety, 
effectiveness,  and  labeling  that  are  spec¬ 
ified  in  the  regulations  governing  the  re¬ 
view  procedures  imder  which  its  report 
was  prepared  (21  CFR  601.25(d)  (1) 
through  (5)). 

The  Panel  cannot  recommend  waiver 
of  these  requirements  on  the  basis  of 
claims  that  a  controlled  clinical  trial  is 
not  feasible  because  of  lack  of  funding, 
lack  of  interest,  or  difiBculty  in  obtaining 
a  sufficient  number  of  patients. 

In  essence,  three  basic  questions  were 
asked  by  this  Panel  for  each  product  re¬ 
viewed: 

(1)  Does  the  final  product,  as  ad¬ 
ministered  to  the  patient,  contain  the 
active  ingredients  that  are  said  to  be 
present? 

(2)  Has  the  active  substance  been 
clearly  shown  to  be  safe  in  a  defined 
population? 


(3)  Has  it  been  clearly  demonstrated 
that  the  active  agent  is  effective  for  spec¬ 
ified  indications  under  defined  condi¬ 
tions? 

Theoretically,  it  may  not  appear  diffi¬ 
cult  to  outline  a  set  of  scientifically 
soimd  criteria  with  which  to  determine 
the  safety  and  effectiveness  of  a  preven¬ 
tive  or  therapeutic  agent.  Practically, 
this  has  been  relatively  easy  for  some 
products,  for  example,  pollovinis  vaccine. 
This  has  not  been  done  for  most  of  the 
products  imder  consideration  in  this  re¬ 
view;  the  development  of  such  criteria 
constitutes  a  formidable  but  mandatory 
task. 

Panel  Recommendations  and 
Conclusions 

Because  evaluation  of  the  questions 
cited  above  may  be  beyond  the  capability 
of  some  of  the  manufacturers  involved, 
the  Panel  recommends  to  the  Commis¬ 
sioner  of  Pood  and  Drugs  that  the  Fed¬ 
eral  Government  undertake  or  sponsor 
some  of  the  required  studies.  This  recom¬ 
mendation  would  be  consistent  with  the 
review  procedures  as  described  in  the 
Code  of  Federal  Regulations  (21  CTB 
601.25(h)(1)).  which  state  that  “the 
Federal  Government  may  undertake  the 
studies.”  This  recommendation  is  made 
because  of  concern  that  there  may  exist 
a  sul^opulatlon  of  patients  that  might 
conceivably  benefit  from  these  products. 
Another  reason  for  Federal  support  for 
research  in  this  area  is  that  data  re¬ 
sulting  from  some  of  the  more  recent 
studies  conducted  with  a  few  of  these 
products  may  be  interpreted  to  indicate 
that  cell-m^iated  immunity  may  be 
altered  by  the  use  of  bact^ial  vaccines. 
Such  information,  if  verified,  could  have 
some  theoretical  implications  for  the  fu¬ 
ture  use  of  some  of  the  products  under 
review. 

The  Panel  realizes  that  research  in  this 
area  would  compete  for  Federal  sponsor¬ 
ship  with  many  high-priority  research 
areas,  but  if  a  large  number  of  Illnesses 
are  indeed  allergic  states  caused  by  bac¬ 
terial  antigens,  then  this  too  is  a  high- 
priority  area.  It  is  estimated  that  15  per¬ 
cent,  or  more  than  30  million  Americans, 
experience  significant  allergic  illnesses 
and  that  at  least  4,000  deaths  a  year  may 
be  attributed  to  asthma.  Hospitalization 
costs  for  1972  were  more  than  $60  mil¬ 
lion  for  allergy-related  sicknesses  and 
close  to  $150  million  are  spent  for  pre¬ 
scription  drugs  to  treat  allergic  diseases 
annually.  Thus  the  illnesses  for  which 
tlie  products  under  review  are  used  are 
not  insignificant  in  terms  of  morbidity, 
disability,  mortality,  and  cost. 

The  Panel  on  Review  of  Bacterial  Vac¬ 
cines  and  Bacterial  Antigens  with  “No 
U.S.  Standard  of  Potency”  evaluated  the 
data  submitted  in  support  of  the  licen¬ 
sure  of  each  of  the  products  listed  in 
Table  1  in  this  preamble. 

After  completing  a  product-by-prod¬ 
uct  review,  the  Panel  assigned  each  prod¬ 
uct  to  one  of  the  following  three  cate¬ 


gories  required  by  existing  regulations 
(21  CFR  601.25(e)  (1)  through  (3) ) : 

Category  I.  Biological  products  de¬ 
termined  to  be  safe  and  effective  and  not 
misbranded. 

Category  II.  Biological  products  de¬ 
termined  to  be  unsafe,  ineffective,  or 
misbranded. 

Category  III.  Biological  products  de¬ 
termined  not  to  fall  within  either  Cate¬ 
gory  I  or  n  on  the  basis  of  the  Panel’s 
conclusion  that  the  available  data  are 
insufficient  for  their  classification  and 
for  which  further  testing  is  therefore  re¬ 
quired.  For  those  products  judged  to  be 
in  Category  m.  the  Panel  was  asked  to 
recommend  whether  their  licenses  should 
be  retained  (Cat^ory  HIA)  or  revoked 
(Category  IHB)  while  adequate  data 
concerning  safety  and  effectiveness  are 
generated  under  controlled  conditions. 
The  product  license  will  not  be  revoked 
“where  the  Commissioner  determines 
that  the  potential  benefits  outweigh  the 
potential  risks”  under  S  601.2S(f)  (3)  of 
the  regulations  (21  CFR  601.25(f)  (3) ) . 

The  discussions  that  follow  Include  a 
series  of  position  statements  that  form 
the  basis  for  the  Panel’s  recmnmenda- 
tlons  and  the  detailed  individual  reviews 
of  each  product.  Generic-type  assess¬ 
ments  were  attempted,  but  the  Panel 
concluded  that  most  of  these  prod¬ 
ucts  were  essentially  single-class  items 
and  did  not  readily  l^d  themselves  to 
such  groupings.  Hie  Panel  concluded 
that  for  specific  products  for  which  there 
are  little  or  no  data,  it  would  be  imwar- 
ranted  to  assume  a  generic  similarity  to 
those  for  which  there  might  be  sufficient 
data  to  permit  their  retention  pending 
the  completion  of  further  evaluations. 
The  safety  and  effectiveness  of  biologic 
products  can  be  significantly  affected  by 
variations  in,  for  example,  the  bacterial 
growth  media  used;  the  sources  of  seed 
cultures  and  the  strains  used;  the  meth¬ 
ods  of  growing,  harvesting,  and  Inacti¬ 
vating  the  organisms  used  for  biological 
products;  and  the  method  of  preparing 
the  final  product.  If  data  for  a  specific 
product  are  lacking,  benefit-risk  assess¬ 
ments  cannot  be  made  objectively,  leav¬ 
ing  the  Panel  with  no  alternative  but  to 
recommend  its  removal  pursuant  to 
§  601.25(e)  (3)  of  the  regulations. 

Therefore,  the  Panel  recommended 
that  some  products  be  allowed  to  remain 
on  the  market  pending  completion  of  ad¬ 
ditional  tests  and  that  others,  which  may 
superficially  appear  similar,  have  their 
licenses  suspended  pending  the  comple¬ 
tion  of  further  studies.  In  any  case,  the 
Panel  is  imalterably  opposed  to  the  fu¬ 
ture  use  of  any  product  of  imprecise  na¬ 
ture  and  strongly  recommends  that  ac¬ 
tion  be  taken  to  assure  that  standards  of 
potency  will  be  developed  within  a  rea¬ 
sonable  period  for  those  items  whose 
continued  availability  is  permitted. 

The  Panel  has  arrived  at  these  deci¬ 
sions  after  much  discussion  and  thought. 
In  categorizing  products,  it  risks  leaving 
the  impression  that  it  is  unaware  of  cur¬ 
rent  research  in  the  development  of  new 
vaccines  for  some  organisms  which  are 
included  in  these  products,  such  as  H. 
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tnflnemae,  type  b,  imeiuBooooci.  the  M- 
protelns  al  Group  A  beta  hemolytic 
streptococci  and  others. 

Ihe  cross  antigenicity  between  orga¬ 
nisms  and  shared  antigens  has  been 
^own  to  have  a  potential  for  benefit  as 
well  as  for  adverse  ^ects.  An  example  of 
potential  benefit  could  be  the  shared  an¬ 
tigenicity  between  cotaln  strains  tO.  E. 
eoU  and  H.  tufLueneae.  type  b.  There  Is 
currently  research  Interest  In  using  this 
cross  antigmlclty  as  the  basis  for  pro¬ 
ducing  better  Immune  responses  to  H.in- 
Haeasoe  vaccines.  This  then,  could  pro¬ 
vide  a  rationale  for  testing  the  effective¬ 
ness  of  £.  coU  In  certain  preparations 
wh&o  its  presence  at  first  might  seem  Il¬ 
logical.  This  same  relationship  may  be 
expanded  to  Include  many  other  shared 
antigens. 

The  Pand  also  is  cognizant  of  the  wide 
apectmm  of  tmmunoioglcal  capabilities 
and  sQisltivities  that  all  persons  possess. 
Current  research  sxiggc^  the%  may 
have  a  genetic  basis,  which  could  exi^ain 
the  variation  in  therapeutic  responses 
suggested  by  some  of  the  clinical  Impres- 
sions  of  the  effects  of  the  vaccines. 

The  intense  activity  that  cturently 
characterizes  the  fields  of  immunology, 
microbiology,  and  genetics  may  lead  to 
clarification  of  the  contradictions  and 
obscurities  In  the  usage  of  bacterial  vac¬ 
cines  for  the  disorders  for  which  they 
were  devised  and  recommended  in  the 
past. 

Extent  to  Which  Prior  Use  of  These 

Products  Can  Be  Used  to  Satisfy 

Present  Standards  of  Safety  and  Ef¬ 
fectiveness 

Justification  for  placing  products  in 
Category  IHA  is  presumptive  evidence 
of  effectiveness  and  safety.  Although  not 
clearly  stated,  the  implication  Is  that 
«uch  suggestive  evidence  can  be  largely 
derived  from  the  fact  that  many  of  the 
products  have  been  widely  used  for  many 
years  and  that  although  systematic  rig¬ 
orous  trials  may  not  have  been  done,  the 
lack  of  reported  dangerous  side  effects 
over  a  period  of  many  years  indicates  in 
Itself  at  least  a  certain  degree  of  safety., 
Effectiveness  can  be  looked  at  in  the 
same  way,  in  that  continued  use  over 
many  years  by  licensed  physicians  would 
presume  some  degree  of  effectiveness. 

These  contentions  are  quite  reason¬ 
able,  provided  there  is  some  evidence  to 
show  that  the  product,  in  fact,  has  been 
widely  used,  that  careful  chnical  judg¬ 
ment  was  exercised,  and  that  adverse 
effects,  if  present,  would  have  been  re¬ 
ported.  The  crucial  task  presented  to  the 
Panel  then  became  an  evaluation  of  the 
strength  of  the  data  that  have  accumu¬ 
lated  as  a  result  of  the  widespread  hu¬ 
man  use  in  the  years  between  initial 
licensure  and  recent  revision  of  stand¬ 
ards.  The  purpose  of  this  position  state¬ 
ment  is  to  describe  the  considerations 
used  by  the  Panel  in  evaluating  the  va¬ 
lidity  of  past  use  as  a  measure  of  safety 
and  effectiveness.  It  has  been  prompted 
to  large  p«t  by  the  expressed  fears  of 
many  practicing  jrtiysiclans  that  Panel 
members  will  make  arbitrary  decisions 


and  that  the  findlngi  doeton  who 
have  used  these  Uniggiciils  for  many 
years  will  be  dlseotmted  without  careful 
consideration.  Tills  is  not  the  Intent  of 
the  Panel,  and  mie  purpose  of  this  state¬ 
ment  Is  to  allay  any  such  fears. 

Determination  or  Use 

CompilatioQs  of  from 

practicing  ph3rRicians  do  Indicate  some 
degree  of  acceptance  and  are  of  value  to 
the  Panel,  but  their  significance  Is 
limited.  Other  measures,  also  of  limited 
significance,  which  have  been  considered 
by  the  Panel,  are  sales  volume,  recom¬ 
mendation  both  in  standard  medical 
texts  and  by  study  groups  of  specialty  so¬ 
cieties.  and  use  in  teaching  hospitals. 
This  information,  with  the  exception  of 
sales  volume  data,  is  available  from  the 
files  of  this  Panel  and  can  be  viewed  on 
request  at  the  office  of  the  Hearing  Clerk, 
Food  and  Drug  Administration. 

Eftectivehess 

For  the  biologicals  which  this  Panel 
reviewed,  the  bulk  of  the  effectiveness 
data  consists  of  either  statements  by  in¬ 
dividual  physicians,  collections  of  case 
reports,  or  imcontrolled  clinical  trials. 

In  evaluating  these  biologicals.  It  is 
essential  to  keep  in  mind  that  there  are 
two  basic  questions  Involved  in  deter¬ 
mining  their  effectiveness.  Tliese  are 
clinical  judgment  and  causal  relation¬ 
ship; 

1.  Clinical  judgment.  Is  the  evidence 
that  an  effect  occurred  following  admin¬ 
istration  of  a  biological  based  on  sound 
clinical  judgment? 

•  a)  Is  the  determination  of  response 
based  on  objective  data?  Impressions 
gained  solely  from  subjective  patient  re¬ 
sponses  may  be  valuable  in  certain  cir¬ 
cumstances,  but  are  less  useful  to  the 
Panel  than  objective  criteria. 

(b)  Have  the  clinical  findings  been 
systematically  recorded?  General  un¬ 
supported  statements  stating  only  that 
“good  clinical  responses  were  obtained” 
were  reviewed  by  the  Panel  as  additional 
evidence,  but  could  not  be  used  to  sup¬ 
port  effectiveness  (see  21  CTH  601.25- 
(d>(2)). 

2.  Causal  relationship.  Is  the  clinical 
effect  causally  related  to  the  action  of 
the  product?  In  the  absence  of  double - 
blind  and  placebo-controlled  trials,  other 
factors  can  be  used  to  make  judgments 
on  causal  relationships.  Specific  ques¬ 
tions  the  Panel  considered  were: 

<a)  WThat  is  the  natural  history  of  the 
disease  to  be  treated?  Tliis  critical  ques¬ 
tion  to  a  large  extent  determines  the 
need  for  controlled  studies.  Certainly, 
when  a  disease  has  a  vmiformly  poor 
prognosis  and  administration  of  a  bio¬ 
logical  improves  the  clinical  state,  a 
causal  relationship  can  be  Inferred  on 
the  basis  of  clinical  data  alone.  On  the 
other  hand,  some  diseases  are  subject  to 
frequent  spontaneous  cure  or  remission 
and  others  are  known  to  be  strongly  in¬ 
fluenced  by  psychologic  factors.  It  is  for 
these  that  controlled  studies  arc  neces¬ 
sary  since  clinical  Judgment  alone  can¬ 
not  determine  causal  relationships. 


(b)  Are  the  results  reproducible?  Data 
obtained  by  a  single  study  or  investigator, 
regaztSess  of  competence,  can  only  be 
considered  auggestive. 

<c)  How  strong  Is  the  association?  A 
marked  and  uniform  association  of  clini¬ 
cal  response  with  administration  ot  a 
biological  gives  greater  oonSdence  in  In- 
fening  a  causal  relationship. 

(d)  How  specific  is  the  association? 
Biologicals  may  have  diverse  effects,  but 
one  that  appears  to  do  all  things  lor  all 
people  must  be  regarded  with  some  sus- 
picton. 

(e)  Are  the  beneficial  effects  observed 
derived  fr(Hn  other  therapeutic  measures 
being  carried  out  simultaneously  with 
administration  of  the  biologic  products? 

(f)  Is  the  explanation  fmr  its  effect 
plausible?  A  dear  scientific  basis,  al¬ 
though  Xkot  essential,  gives  strength  to 
the  assumption  of  effectiveness  of  any 
biological. 

Safety 

It  could  be  logically  presumed  that 
physicians  would  not  continue  to  use  any 
biological  that  has  an  obviously  un¬ 
favorable  risk/benefit  ratio.  The  problem 
faced  by  the  Panel,  however,  is  that 
safety  or  danger  can  be  viewed  as  a  mat¬ 
ter  of  degree,  and  that  lesser  degrees  of 
danger  may  not  become  obvious  under 
normal  conditions  of  use.  There  are  sev¬ 
eral  possible  reasons  for  this  inability  to 
recognize  dangerous  effects,  all  of  wUch 
must  be  considered  by  the  Panel  and 
weighed  for  each  biological  under  review. 
These  are: 

1.  There  is  no  effective  mandatory  sys¬ 
tem  for  the  reporting  of  adverse  reac¬ 
tions.  Under-reporting  has  been  docu¬ 
mented  for  a  wide  variety  of  products, 
and  Its  existence  must  be  assum^. 

2.  The  practicing  physician  sees  only 
a  limited  number  of  patients  and  will 
Identify  mily  adverse  reactions  that  oc¬ 
cur  at  a  high  rate,  even  if  he  can  retrieve 
information  from  all  patients.  The  ac¬ 
cumulation  of  reports  from  a  single 
practice  might  not  uncover  reaction  rates 
as  high  as  1:1,000. 

3.  Patients  with  severe  reactions  may 
not  return  to  the  same  treatment  situa¬ 
tion,  further  diminishing  the  likelihood 
of  discovery  and  reporting.  While  well- 
designed  clinical  trials  make  proviskxi 
for  followou)  of  dropouts,  this  situation 
is  generally  not  feasible  in  any  Individual 
private  practice. 

4.  If  adverse  reactions  show  varied 
clinical  manifestations,  as  may  be  seen  in 
Immunopathologic  conditions,  it  is  more 
difficult  to  recognize  their  relationship  to 
the  administered  biological. 

5.  The  likelihood  of  noticing  a  causal 
relationship  Is  inversely  related  to  the 
elapsed  time  between  the  administration 
of  a  biological  and  the  onset  of  adverse 
effects.  This  point  becomes  of  particular 
importance  in  judging  possible  long-term 
consequences. 

'  6.  Adverse  reactions  that  are  exaggera¬ 
tions  of  already  present  symptoms  of  the 
clinical  state  being  treated,  or  which 
mimic  them,  are  less  apt  to  be  noted  and 
reported  as  adverse  reactions.  Instead, 
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they  may  be  regarded  as  iiatviral  conse¬ 
quences  of  the  disease  being  treated. 

All  of  the  above  features  have  been 
considered  by  the  Panel,  since  all  tend  to 
reduce  the  likelihood  of  becoming  aware 
of  possible  adverse  or  dangerous  effects. 
It  also  should  be  noted  that  the  reverse 
situation,  l.e.,  reported  associations  of 
adverse  effects  with  blologicals,  must  be 
subjected  to  the  same  t3T)e  of  scrutiny. 
The  appearances  of  imtoward  symptoms 
at  or  near  the  time  a  biological  product 
is  administered  does  not  in  itself  estab¬ 
lish  a  causal  relationship.  The  same 
causal  factors  must  be  considered  as  were 
addressed  above  concerning  effectiveness. 

Summary 

Many  factors  are  used  to  evaluate  safe¬ 
ty  and  effectiveness,  only  one  of  which 
Is  many  years  of  prior  use  without  re¬ 
corded  ill  effects. 

1.  The  fact  that  a  biological  has  been 
used  for  many  years  does  not  of  itself 
provide  the  basis  for  continuation  of  us¬ 
age  under  new  standards.  Rather,  the 
circumstances  of  its  use  must  be  ex¬ 
amined.  For  illustration,  two  extremes 
can  be  considered: 

(a)  A  biological  may  have  demonstra¬ 
ble  widespread  acceptance  and  use;  the 
natural  history  of  the  disease  for  which 
it  is  employed  is  predictable  and  relative¬ 
ly  uniform;  the  clinical  picture  is  well 
documented  by  modem  clinical  stand¬ 
ards;  and  systematic  observations  of  pos¬ 
sible  side  effects  have  been  made.  Under 
such  circumstances,  the  Panel  could  re¬ 
gard  the  intervening  years  of  use  as  pro¬ 
viding  an  acceptable  indication  of  safety 
and  effectiveness,  despite  lack  of  exten¬ 
sive  double-blind  controlled  trials. 

(b)  A  biological  has  been  used  at  a  low 
frequency  rate  in  conditions  that  have 
high  rates  of  spontaneous  variation  in 
which  clinical  effects  cannot  be  objec¬ 
tively  determined;  the  period  of  usage 
would  have  little  Influence  on  present 
safety  and  effectiveness  considerations. 

2.  There  is  no  simple  answer  to  the 
question  as  to  how  much  the  Panel 
^ould  ascribe  to  the  prior  experiences 
of  practicing  physicians.  Such  extensive 
physician  experience  is  of  cotisiderable 
importance  and  has  been  carefully  con¬ 
sidered.  Ahy  just  and  fair  recommenda¬ 
tions  must  be  based  on  .skin.s  from  a  va¬ 
riety  of  disciplines  and  should  reflect  no 
single  outlook  or  attitude.  The  Panel 
considered  the  data  available  from  all 
sources,  carefully  weighing  and  balanc¬ 
ing  the  various  points  of  view  in  an  ef¬ 
fort  to  arrive  at  just  and  fair  recom¬ 
mendations. 

Differentiation  Between  Product 
Standards  and  Potency 

Most  of  the  bacterled  vaccines  and  an¬ 
tigens  with  "No  U.S.  Standard  of  Po¬ 
tency”  originated  when  taxon(»nic  clas¬ 
sifications  based  upon  morphology,  mo¬ 
tility,  colony  characteristics,  growth  re¬ 
quirements,  metabolic  patterns,  and 
staining  properties  were  the  principal 
means  available  for  the  Identification  of 
microorganisms.  Virulence  in  humans 


and/or  animals  sometimes  provided  an 
additional  parameter  for  identification. 
Standardization  of  contents  usually  was 
based  upon  the  initial  number  of  organ¬ 
isms  per  milliliter  that  went  into  the 
production  of  the  product. 

The  conditions  under  which  the  strains 
of  bacteria  were  maintained  in  the  pro¬ 
ducing  laboratories  have  not  always  been 
such  as  to  ensure  stability  of  their  bio¬ 
logical  characteristics.  Multiple  transfers 
on  artificial  media  provide  opportunities 
for  changes  among  the  bacteria  thus 
propagated.  It  has  become  apparent  with 
the  accumulation  of  knowledge  of  the 
capabilities  of  microorganisms  to  mutate, 
to  transfer  genetic  material  sexually 
and  to  form  protoplasts,  and  as  unique 
products  such  as  specific  carbohydrates, 
proteins,  lipids,  toxins  and  endotoxins 
have  been  more  precisely  defined,  that 
there  must  be  concern  with  far  more 
than  the  number  of  dead  cells  (or  prod¬ 
ucts  thereof)  that  are  in  a  given  volume 
of  a  vaccine  or  antigen. 

Effective  standardization  of  content 
does  not  necessarily  guarantee  “ potency.” 
Potency  is  legally  defined  in  21  CFR 
600.3 (s)  as  follows: 

The  word  "potency”  Is  interpreted  to  mean 
the  specific  ability  or  capacity  of  the  product, 
ae  indicated  by  appropriate  laboratory  tests 
or  by  adequately  controlled  clinical  data  ob¬ 
tained  through  the  administration  of  the 
product  in  the  manner  intended,  to  effect 
a  given  result. 

Thus  potency  may  be  distinct  from  abil¬ 
ity  to  prevent,  ameliorate,  or  modify  in  a 
beneficial  way  a  disease  state  (effective¬ 
ness)  .  For  example,  a  given  antigen  may 
induce  specific  antibodies  after  a  speci¬ 
fied  interval  of  time  when  administered 
in  a  specified  fashion.  Whether  such  an¬ 
tibodies  prevent  or  alter  the  course  of 
disease  is  a  separate  problem.  To  iUus- 
trate,  agglutinating  antibodies  induced 
by  the  antigen  may  be  found  not  to  corre¬ 
late  with  the  prevention  or  modification 
of  a  given  disease  state.  On  the  other 
hand,  serum  neutralizing  antibodies 
might  follow  the  natural  disease,  but  not 
administration  of  the  antigen,  and  cor¬ 
relate  strongly  with  the  ability  of  the 
host  to  recover  from  or  not  to  acquire  a 
particular  disease.  Thus  evidence  that  a 
substance  is  potent  as  an  immunogen 
would  be  insufiacient  to  support  effective¬ 
ness,  unless  a  previously  established  cor¬ 
relation  existed. 

Potency  is  an  extremely  important  as¬ 
pect  of  the  consideration  of  bacterial 
vaccines  and  antigens  for  which  there 
are  no  U.S.  standards.  The  primary  at¬ 
tribute,  of  necessity,  is  that  these  sub¬ 
stances  be  so  safe  as  not  to  cause  more 
harm  than  benefit.  The  third  desired 
characteristic  is  effectiveness,  but  usual¬ 
ly  all  three  aspects  are  interrelated.  Thus 
it  would  be  unreasonable  to  assume  that 
a  vaccme  or  antigen  of  inadequate  po¬ 
tency  would  be  effective,  except  perhaps 
for  a  placebo  effect.  Consequently,  the 
establishment  of  potency  is  seccmd  only 
to  safety  among  the  requisite  attributes 
of  vaccines  and  antigens  and  when  pos¬ 
sible  should  precede  attempts  to  deter¬ 


mine  effectiveness.  Exceptions,  if  any, 
can  be  dealt  with  cm  an  ad  hoc  basis. 

How  should  potency  be  assessed?  First, 
it  would  seem  reasonable  to  expect  and 
to  require  that  whatever  biologically  ac¬ 
tive  ingredients  are  stated  to  be  in  a  bio¬ 
logical  product  are  indeed  present.  In  ad- 
diticm  to  this  qualitative  determination, 
it  is  also  necessary  to  know  the  ccmcen- 
tration  of  active  ingredient (s)  present. 
As  a  consequence,  general  statements  by 
themselves  that  a  vaccine  or  antigen  con¬ 
tains  "those  products  which  result  from 
the  dissolution  of  bacterial  cells”  are  un¬ 
acceptable.  The  substances  considered  to 
be  germane  to  the  proposed  function  of 
the  product  should  be  identified  as  pre¬ 
cisely  as  is  consistent  with  current 
knowledge.  The  statement  concerning 
their  identification  should  be  accompan¬ 
ied  by  some  quantitative  estimate  of 
their  presence  in  the  vaccine,  however 
that  ^imate  is  determined.  Whenever 
possible,  this  should  be  on  an  absolute 
weight  basis;  otherwise,  it  may  be  in 
terms  relative  to  scane  reference  sub¬ 
stance  (activity)  or  even  in  concentra¬ 
tions  determined  with  a  reproducible  di¬ 
lution  system.  Since  the  belief  that  these 
products  are  biologically  active  is  im¬ 
plicit  in  the  fact  that  they  are  marketed 
and  used,  some  indlcatimis  of  the  effects 
of  the  material  in  animals  or  man  are 
required.  Determinations  of  effectiveness 
ultimately  must  be  performed  in  humans 
who  are  at  risk  of  acquiring  the  defined 
disease  state  for  which  the  product  was 
devised  if  it  w  as  meant  to  be  preventive, 
or  who  have  the  disease  if  the  product 
was  meant  to  be  ameliorative  or  curative. 

For  some  of  the  products  for  which 
there  are  no  U.S.  standards,  the  matter 
of  potency  is  doubly  complicated  by  their 
recommended  usage  as  both  immunizing 
and  desensitizing  agents.  These  appar¬ 
ently  quite  different  functions  demand 
quite  different  approaches  and  tests  for 
potency  evaluation,  although  that  of 
immunization  or  protection  is  not  as 
complicated  as  is  that  for  desensitiza¬ 
tion.  For  the  latter,  presumably  one  is 
dealing  with  diseases  in  which  an  aller¬ 
gic  reaction  to  an  antigen  is  the  keystone 
of  pathogenesis.  The  function  of  the  de- 
sensitizmg  substance  presumably  is  to 
diminish  the  amount  of  antibody  or  other 
receptors  either  attached  to  or  con¬ 
tained  within  sensitized  cells.  For  safety, 
the  antigen  dose  which  can  be  adminis¬ 
tered  to  the  host  without  ill  effects,  per 
se,  or  aggravating  the  disease,  must  be 
determined  by  trial  and  error  during  the 
desensitization  process.  The  same  condi¬ 
tions  pertain  for  the  determination  of 
the  therapeutic  dose. 

There  is  no  suitable  animal  model  for 
most  of  these  human  diseases,  and  in 
vitro  testing  has  not  produced  acceptable 
standards  of  potency  for  clinical  use  of 
any  product.  Until  such  standards  are 
developed,  proof  clinical  effectiveness 
may  be  the  only  reliable  evidence  for 
potency. 

From  the  foregoing,  it  is  evident  that 
single  component  or  single  purpose  prod¬ 
ucts  are  more  readily  evaluated,  as  to 
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their  potency  than  complex,  multipur¬ 
pose,  multicomp>onent  vaccines.  It  can  be 
anticipated  that  there  will  be  a  direct  re¬ 
lationship  between  the  number  of  com¬ 
ponents  said  to  be  present  in  a  i>articu- 
lar  biological  product  and  the  diflBculty 
in  establishing  the  “potencies”  of  these 
components,  individually  and  in  combi¬ 
nation.  Moreover,  without  such  determi¬ 
nations  it  is  difficult,  if  not  impossible, 
to  determine  shelf  life.  While  it  might 
not  always  be  possible  at  any  given  stage 
of  development  to  establish  the  potency 
of  each  assumed  component  of  a  vaccine, 
some  must  be  measurable  and  standards 
for  them  should  be  set.  Ultimately,  this 
will  not  only  have  to  be  done  product- 
by-product,  but  component-by-compon¬ 
ent  as  well.  Otherwise,  the  products  re¬ 
main  in  continued  use  without  reason 
or  substance,  raising  false  expectations 
on  the  part  of  both  physician  and  patient 
for  prevention,  amelioration,  or  cure. 
Until  products  of  reproducible  composi¬ 
tion  are  available,  it  would  seem  imprac¬ 
tical  to  consider  mounting  human  trials 
of  effectiveness. 

Standardization  of  Vaccine  or 
Bacterial  Product  Content 

To  standardize  the  contents  of  these 
biological  products,  the  following  shall  be 
required : 

1.  All  bacteria  (or  the  products  there¬ 
of)  that  are  incorporated  into  “bacterial 
vaccines  and  antigens  which  have  no 
U.S.  standard  of  potency”  shall  be  iden¬ 
tified  in  accordance  with  the  nomencla¬ 
ture  employed  in  the  current  edition  of 
“Bergey’s  Manual  of  Determinative  Bac¬ 
teriology”,  Williams  and  Wilkins,  Wav- 
erly  Press,  Mt.  Royal  and  Guilford  Av¬ 
enues,  Baltimore,  Md.  For  the  present, 
the  designations  of  specific  strains 
hitherto  in  use  should  parenthetically 
follow  the  definitive  species  name.  Be¬ 
cause  of  the  constraints  of  printing 
space,  these  parenthetical  designations 
would  not  be  required  on  the  label,  but 
would  appear  in  the  package  insert  and 
in  descriptive  records  supplied  to  the 
Bureau  of  Biologies,  Food  and  Drug  Ad¬ 
ministration.  It  would  be  expected  that 
justification  for  the  use  of  specific  strains 
would  be  available  on  request;  that  is, 
evidence  that  a  particular  strain  yields 
a  product(s)  that  is  (are)  more  useful 
in  a  given  circiunstance  than  other  mem¬ 
bers  of  the  same  species. 

The  use  of  standardized  nomenclature 
should  make  the  product’s  contents  more 
readily  discernible  to  the  physician  who 
prescribes  it,  in  articles  in  the  scientific 
literature,  and  for  those  persons  charged 
with  maintaining  surveillance  of  the 
product’s  safety  and  effectiveness. 

2.  Seed  and  reference  cultures  shall 
be  maintained  under  conditions  that  fa¬ 
vor  stability  of  their  biologic  character¬ 
istics  using  such  methods  as  lyophiliza- 
tion  or  storage  in  liquid  nitrogen. 

3.  The  bacterial  strain  used  shall  origi¬ 
nate  from  a  well-defined  source,  e.g.,  the 
American  Type  Culture  Collection,  and 
be  maintained  within  a  circumscribed 


number  of  passages  and  in  such  a  way 
that  periodic  comparisons  with  the  origi¬ 
nal  source  can  be  made  to  determine  var¬ 
iations.  If  changes  are  recognized,  man¬ 
ufacturing  seed  lots  will  be  replaced  from 
the  original  seed. 

4.  Contents  will  be  defined  in  quantita¬ 
tive,  physical,  and  chemical  terms;  bio¬ 
logic  activity  shall  be  estimated  by  suita¬ 
ble  in  vitro  or  in  vivo  systems  to  ensure 
that  conditions  of  growth  or  processing 
have  not  resulted  in  undesired  altera¬ 
tions  in  the  final  product. 

5.  The  ijossible  interactions  of  active 
comjionents  in  a  mixed  vaccine  shall  be 
evaluated  to  determine  whether  they 
potentiate  or  vitiate  each  other’s  prop¬ 
erties. 

6.  Preparations  that  do  not  contain 
whole  bacteria,  but  rather  one  or  more 
products  or  antigenic  components  of  the 
bacteria  from  which  they  are  derived, 
shall  have  similar  standards  applied  as 
for  whole  bacterial  vaccines,  nieir 
sources  shall  be  clearly  designated,  their 
characteristics  fully  describe  and  re¬ 
corded,  and  their  biologically  active 
principles  defined  in  either  or  both 
chemical  and  biological  terms 'according 
to  generally  recognized  standards. 

Potency 

'The  following  shall  be  required  for  the 
establishment  of  potency: 

1.  The  biologically  active  ingredient? 
said  to  be  present  in  a  vaccine  or  antigen 
shall  be  enumerated.  This  includes  sub¬ 
stances  that  are  assumed  to  be  present 
but  for  which  proof  of  identity  is  either 
lacking  or  not  possible. 

2.  Methods  for  detecting  and  measur¬ 
ing  each  identifiable  ingredient  said  to  be 
present  in  the  vaccine  or  bacterial  prod¬ 
uct  shall  be  provided.  If  this  is  not  pos¬ 
sible,  a  reasonable  explanation  shall  be 
offered. 

3.  Methods  for  estimating  the  biologi¬ 
cal  activity  of  each  measurable  ingredi¬ 
ent,  both  individually  and  in  combina¬ 
tion,  under  suitably  controlled  conditions 
shall  be  provided. 

4.  The  methods  mentioned  above  shall 
be  applicable  to  determinations  of  the 
durations  of  biological  activities  imder 
various  conditions  of  storage  such  as 
temperature,  light,  susjiending  vehicle, 
container  characteristics,  air,  etc.  The 
effects  of  the  incorporated  preservatives 
on  the  activities  of  the  components  of  the 
vaccine  shall  be  estimated  similarly.  This 
implies  validation  of  the  expiration  date 
on  the  label,  which  indicates  that  the 
vaccine  was  “active”  to  that  time. 

Safety  of  Bacterial  Vaccines  and 
Products 

The  “Virus  aind  Serum  Toxin  Act”  of 
1902,  the  first  of  the  laws  regulating  bio¬ 
logical  products,  was  passed  as  a  result 
of  deaths  following  the  use  of  contam¬ 
inated  diphtheria  antitoxin.  The  first 
laws  regulating  food,  drugs,  and  cosmet¬ 
ics  followed  in  1906  to  stem  adulteration 
and  misbranding  of  food  and  drugs  by 
producei-s.  Modifications  of  the  original 


acts  have  since  occurred  as  the  direct  re¬ 
sult  of  tragedies  following  inadequate 
testing  of  drugs  and/or  drug  vehicles. 

Safety,  as  it  relates  to  bacterial  vac¬ 
cines  and  bacterial  products,  indicates 
absence  from  harmful  effects  on  persons,  < 
directly  or  indirectly.  Biological  products, 
by  their  nature,  must  be  considered  to 
have  a  potential  for  danger.  For  example, 
no  information  was  provided  on  the 
presence  or  absence  of  bacteriophage  or 
its  residual  antigen  (s)  at  any  stage  in 
the  manufacturing  process,  except  for 
one  product. 

In  late  1972,  MerrU  and  associates  first 
isolated  bacteriophage  (E.  colt)  from 
commercial  lots  oLbovine  serum  used  to 
support  tissue  emture  growth  of  at¬ 
tenuated  live  virus  vaccines  (Ref.  2). 
This  information  increased  the  general 
concern  about  the  purity  and  safety  of 
viral  vaccines,  actually  or  potentially 
contaminated  by  viruses  such  as  SV40 
(endogenous),  bovine  herpes  virus  (ex¬ 
ogenous)  ,  and  coliphage,  the  latter  from 
a  slaughterhouse  contaminant,  E.  coli. 
These  problems'  were  summarized  re¬ 
cently  by  Hopps  (Ref.  3).  She  discussed 
the  malignancy  risks  of  certain  endoge¬ 
nous  viruses  and  bovine  herpes  virus,  the 
latter  being  a  malignant  transforming 
effect  on  hamster  embryo  cells  similar  to 
that  of  the  human  herpes  virus  (Ref.  4) . 
By  contrast,  no  one  has  demonstrated 
any  such  effects  from  any  bacteriophage, 
although  Merril  (Ref,  5)  used 
the  results  of  two  preliminary  studies  to 
support  his  concern  about  the  interaction 
between  bacteriophage  and  mammalian 
cells.  In  one,  published  over  10  years  ago, 
Mankiewicz  reported  that  myco-coryne- 
bacteriophages  isolated  from  patients 
with  lung  cancer  were  cytopathogenic 
for  HeLa  and  African  green  monkey 
renal  cells  in  tissue  cultures  (Ref.  6) .  In 
the  second  report,  a  brief  abstract, 
Schechtman  et  al.  found  that  T7  bac¬ 
teriophage  and  phage  DNA  were  taken 
up  by  the  nuclei  of  hamster  cells  in  cul¬ 
ture  (Ref.  7) .  No  evidence  of  malignant 
transformation  has  emerged. 

Another  of  Merril’s  concerns  was  the 
possible  conversion  of  bacteria  into 
pathogenic  forms  by  phage.  Perhaps  the 
best  example  is  the  conversion  of  C. 
diphtheriae  into  a  toxin-producing  form 
after  infection  with  its  ^phage  (Ref.  6) . 
Whether  any  of  the  products  under  re¬ 
view  might  contain  such  a  class  of  phages 
is  doubtful  but  not  completely  ruled  out. 

The  Panel  recognizes  that,  except  for 
the  limited  examples  of  bacterial  trans¬ 
duction,  no  harmful  effects  of  bacterio¬ 
phages  in  man  have  yet  been  recognized, 
despite  the  extensive  use  of  bacterio¬ 
phages  in  therapy  before  the  antibiotic 
era  (Ref.  8) .  Furthermore,  there  is  con¬ 
stant  contact  with  phages  throughout 
the  life  of  man  (but  not  by  parenteral 
administration).  Finally,  immunological 
studies  in  infants  and  immimodeficient 
subjects  given  coliphage  XI 74  have 
revealed  no  adverse  effects  (Refs.  9  and 
10).  Tet  the  Panel  shares  the  concern 
expressed  by  Hopps  who,  after  acknowl- 


FEDERAL  REGISTER,  VOL.  42,  NO.  215 — TUESDAY,  NOVEMBER  8.  1977 


PROPOSED  RULES 


58275 


edging  the  lack  of  adverse  Information 
for  man  (Ref.  3) .  stated: 

Nemthelees,  urtietber  on  account  of  tbeo- 
retlcai  risks  iot  man,  frmn  the  public  health 
point  of  view,  or  because  of  the  possible  in¬ 
teraction  of  phages  with  cell  cultures  used 
in  research,  the  exclusion  of  these  agents 
seems  desirable. 

Exclusion  may  not,  in  fact,  be  attain¬ 
able,  particularly  In  the  case  of  staphylo¬ 
cocci.  Perhaps  all  strains  of  pyogenic 
staphylococci  are  lysogenic  and  thus 
carry  phage  (Ref.  11) ;  phage  cannot  be 
eradicated  from  a  true  lysogenic  strain 
(Ref.  12) .  Thus  It  must  be  assmned  that 
phage  or  phage  precursors  are  pres«it 
In  Uie  starting  materials  for  several 
products:  consequently,  the  Panel  shares 
the  admittedly  theoretical  (XHicem  about 
the  ixisslble  adverse  effects  of  long-term 
parenterally  administ^ed  live  bacterio¬ 
phages. 

Hie  Panel  notes  cross-reacting  anti¬ 
gens  have  been  described  among  a  vari¬ 
ety  of  widely  separated  phylogenetic 
groups.  This  phenemonon  was  first  re¬ 
ported  at  the  turn  of  the  century  with 
the  demonstration  of  antisheep  and  anti- 
goat  hemolysins  In  rabbits  immunized 
with  ox  erythrocsrtes  (Ref.  13) .  Such  ob¬ 
servations  were  extended  to  include  the 
cross-reaction  of  red  yeast  with  gram- 
negative  organisms  (Ref.  14)  and  the 
demonstration  of  shee^  hemolysins  in 
rabbits  immimized  with  guinea  pig  tis¬ 
sues  by  Forssman  (Ref.  15) . 

Since  that  time,  cross-reacting  anti¬ 
gens  have  been  described  between  bac¬ 
teria  and  mammals,  including  antigens 
shared  by  hiunan  Group  A  red  blood 
cells,  the  Shiga  and  paratyphoid  bacilli, 
the  pneumococcus,  and  human  Group  O 
erythrocytes  (Refs.  16  and  17) .  The  dem¬ 
onstration  of  cross-reactions  between 
Group  A  streptococcal  antigens  and  hu¬ 
man  heart  muscle  (Refs.  18  and  20) 
stimulated  conjecture  about  the  part 
played  by  such  cross-reactions  in  auto- 
Immime  diseases.  The  discovery  of  the 
transplantation  and  antigen-like  prop¬ 
erties  of  Group  A  streptococcal  cells  ex¬ 
tended  the  concept  of  cross-reacting  fac¬ 
tors  from  humoral  to  delayed  hypersen¬ 
sitivity  systems  (Refs.  21  through  23). 

Rowley  and  Jenkin  (Ref.  24)  described 
the  antigenic  similarity  between  Sal¬ 
monella  typhimurium  and  mouse  tissues 
resulting  in  the  extreme  susceptibility  of 
mice  to  infection  with  S.  typhimurium. 
Rats,  on'  the  other  hand,  were  foimd  to 
be  resistant  to  such  Infections.  Utilizing 
mouse  and  rat  peritonesJ  macrophages, 
these  authors  demonstrated  that  phago¬ 
cytosis  and  killing  of  S.  typhimurium 
by  mouse  macrophages  was  minimal  af¬ 
ter  treatment  of  the  bacteria  with  nor¬ 
mal  mouse  sera,  whereas  treatment  with 
rat  sera  resulted  in  appreciable  phago¬ 
cytosis  and  markedly  reduced  bacteria 
survival. 

These  observati(ms  were  extended  fur¬ 
ther  in  an  experiment  demonstrating 
Salmonella  clearance  by  the  reticulo¬ 
endothelial  system  of  normal  mice  before 
and  after  op6(mlzation  of  the  bacterial 
cells  with  rabbit  antiserum  to  mouse  tis¬ 
sue.  This  data  suggested  that  antigens 


shared  by  mice  and  5.  typhimurium 
make  mice  susceptible  to  Infections 
whereas  opsonlzaticm  of  S.  typhimurium 
by  antimouse  tissue  antibodies  ablated 
the  effect  of  tolerance.  Ottier  evidence 
to  support  this  hsrpothesis  was  reported 
by  Simonsen  and  Harris  (Ref.  25),  who 
found  that  turkeys  (normally  resistant 
to  Rous  t”mor  virus)  immunized  with 
chicken  (the  natural  host  of  Rous  virus) 
red  blood  cells  during  embryonic  life, 
became  susceptible  to  the  Rous  tumor 
virus. 

The  demonstration  of  blood  Group  A 
activity  in  variola  (smallpox)  virus  and 
blood  Group  O  activity  in  Yersinia  pestis 
(Pasturella)  prompted  attempts  at  cor¬ 
relating  the  presence  of  blood  group  dis¬ 
tributions  in  certain  geographic  areas 
with  epidemics  caused  by  these  agents, 
'Ihis  hypothesis  by  Pettenkofer  (Ref. 
26)  that  persons  with  blood  Group  A  or 
O  are  susceptible  to  infections  by  these 
pathogens  on  the  basis  of  being  unable 
to  respond  because  of  tolerance,  has  been 
vigorously  disputed  (Ref.  27).  Nonethe¬ 
less,  a  case  has  been  made  for  cross¬ 
reactive  antigens  playing  a  part  in  host- 
parasite  relationships  and  in  phylogeny. 

The  repetitive  administa*ation  of  bac¬ 
terial  antigens  to  patients  raises  ques¬ 
tions  of  safety  that  are  both  real  and 
demonstrated  as  well  as  h3qx)thetlcal. 
The  presence  of  ABO  blood  group  cross¬ 
reacting  antigens  in  bacteria  Is  of  clear- 
cut  danger  in  the  induction  of  isoanti¬ 
bodies  capable  of  producing  hemc^tic 
ABO  reactions  in  newborns  (Ref.  28) . 

Theoretioal  considerations  for  which 
there  is  supporting  evidence  leading  to 
some  concern  may  be  seen  in  instances 
of  cross-reactions  between  Group  A 
streptococcal  cytoplasmic  and  hmnan 
glomerular  membranes  (Ref.  20)  and  in 
reports  of  white  graft  reactions  by  Rose 
and  Rapaport  (Ref.  28)  in  patients  with 
Group  A  streptococcal  and  staphylococ¬ 
cal  infections  who  received  hcnnografts. 

The  hypothesis  proposed  by  Mekler 
(Ref.  29)  to  explain  the  (dinical  mani¬ 
festations  of  influenzal  infection  sug¬ 
gests  that  the  Incorporation  of  host  DNA 
into  the  proce.ss  of  viral  replication  re¬ 
sults  in  a  viral  membrane  bearing  host 
antigens.  Given  this  sequence  an  anti¬ 
body  response  potentially  could  produce 
a  variety  of  auto-immune  complications. 

Studies  of  cross-reacting  antigens  in 
auto-immune  reactions  suggest  that  new 
(or  previously  unrecognized)  problems 
may  follow  the  injection  of  patients  with 
some  bacterial  and  viral  preparations. 

SiH-inger  (Ref.  30)  described  the  de¬ 
velopment  of  Immunologic  incompatibil¬ 
ity  between  mother  and  fetus  following 
immunization  of  a  mother  with  blcxxl 
Group  O  substance  and  with  bacterial 
and  viral  antigens  with  A  or  B  blood 
group  activity. 

Lyampert  (Ref.  31)  cites  a  report  in 
the  Russian  Uteratme  of  experimental 
evidence  for  fetal  damage  after  the  im¬ 
munization  of  the  mother  and  fetus  with 
microbial  antigens  corresponding  to 
organ-specific  antigens. 

Many  of  the  organisms  present  in  the 
vaccines  and  antigens  reviewed  by  this 
Panel  have  been  demonstrated  to  con¬ 


tain  cross-reacting  antigens.  Thus  the 
possibility  that  cross-reacting  substances 
may  induce  serious  auto-inamune  reac¬ 
tions  must  be  ccmsidered  in  weighing 
their  benefit  and  risk  potentials.  The 
demonstration  of  white  graft  reaction 
after  streptococcal  and  staphylococcal 
infection  (Ref.  28)  has  been  noted  and 
is  of  Interest  relative  to  the  potential 
for  cross-reactive  immime  phenomena. 
However,  the  Panel,  in  considering  that 
a  long  history  of  staphylococcal  immu¬ 
nization  exists  without  any  of  the  sign¬ 
posts  described  for  the  Group  A  strep¬ 
tococci,  chose  not  to  recommend  the 
deletion  of  all  staphyloc(x:ci  from  the 
products  under  discussion. 

It  is  noted  however,  that  the  same 
concerns  expressed  relative  to  repeated 
injections  of  foreign  material  apply  to 
the  vaccines  and  antigens  containing 
staphylococci. 

Endotoxin,  the  toxic  principle  produced 
by  gram-negative  bacteria,  is  a  constitu¬ 
ent  of  the  gram-negative  cell  wall  com¬ 
posed  of  polysaccharide,  lipid  and  pro¬ 
tein  referred  to  as  the  endotoxic  com¬ 
plex.  This  complex  is  released  into  the 
surrounding  medium  when  organisms 
are  lysed  or  disintegrated.  Endotoxins 
are  produced  by  a  variety  of  the  Entero- 
bacteriaceae,  both  pathogenic  and  non- 
pathogenic.  The  interest  in  endotoxin 
dates  to  the  late  19th  century  and  is  the 
direct  result  of  the  many  b4(dogic  activ¬ 
ities  ascribed  to  the  substance. 

In  1893  typhoid  endotoxin  was  de¬ 
scribed  as  having  high  pyrogenic  activity 
(Ref.  1).  PVdlowing  the  introduction  of 
malaria  infection  in  the  treatment  of 
patients  with  tertiary  lues  (CNS)  in  the 
early  1900’s,  endotoxin  (killed  endotoxin - 
producing  bacteria)  was  used  in  the  in¬ 
duction  of  artificial  fever  in  the  treat¬ 
ment  of  lues  and  in  chronic  inflamma¬ 
tory  processes. 

In  1893  Coley  described  the  tumor 
necrotizing  effect  of  endotoxin  (Coley’s 
Toxin).  This  effect  of  endotoxin  has 
prompted  sutdi  tumor  therapy  in  recent 
years  but  the  uncontrollable  side  effects 
have  militated  against  its  extensive  use 
in  therapy. 

Nonetheless,  the  many  biologic  effects 
of  endotoxin  have  been  the  subject  for 
research  and  speculation.  As  described  by 
Ivan  Bennett, 

•  •  •  this  spectrum  ol  activities  makes 
possible  at  least  one  prediction;  an  investiga¬ 
tor  In  almost  any  biological  field  is  likely 
to  obtain  a  "positive”  result  if  be  tries  en¬ 
dotoxin  In  the  experimental  system  he  is 
using. 

Over  the  years  much  has  been  done 
chemically  in  defining  the  chemical  na¬ 
ture  of  the  biologically  active  fraction 
(endotoxin)  Ui^d  A,  the  product  of  di¬ 
lute  acid  treatment  of  cell-wall  glyco- 
lipid,  which  has  been  shown  to  have  aU 
of  the  biologic  capabilities  of  endotoxin 
listed  below. 

Pyrogeniclty 
Lethal  toxicity 

Toxicity  increased  by  adrenalectomy 
Toxicity  increased  by  SCO  pretreatment 
Shwartzman  phenomenon 
Bone  fnarrow  necrosis 
Embryonic  bone  resorption 
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Leukopenia 

Leukocytosis 

Depression  of  blood  pressure 
Tumor  necrotic  activity 

Enhanced  dermal  reactivity  to  epinephrine 
Adjuvant  activity 
Mitogenic  lymphocyte  stimulation 
Induction  of  IgG  synthesis  In  newborn  mice 
Macrophage  activation 
Colony-stimulating  factor 
Complement  activation 
Hagemann  factor  activation 
Plasminogen  activator 
Induction  of  prostaglandin  synthesLs 
Induction  of  interferon  production 
Nonspecific  resistance  to  infection 
Early  refractory  state  to  endotoxin  pyro- 
genlclty 

Induction  of  endotoxin  tolerance 
Limulus  lysate  gelation 

These  many  biologic  effects  coupled 
with  clinical  correlates  of  endotoxin - 
induced  clinical  disease  raise  serious 
question  of  the  safety  of  injecting  “endo¬ 
toxin  active”  material  into  humans. 

The  tumor  necrotic  activity,  induction 
of  interferon  production,  induction  of 
tolerance  weighed  against  the  presump¬ 
tive  clinical  correlate  of  the  general 
Shwartzman-acute  cortical  necrosis 
renal)  and  the  many  other  adverse 
effects  of  endotoxin  make  benefit-risk 
judgments  critical  in  the  use  of  agents 
containing  “endotoxic  activity.”  The 
place  of  such  agents  rests  with  carefully 
controlled  studies  where  apparent  bene¬ 
fits  clearly  outweigh  monitored  risks. 
The  Panel  considering  these  facts  has 
made  its  judgments  of  each  individual 
product  in  w’hich  the  potential  for  endo¬ 
toxic  activity  exists. 

The  Panel  also  notes  that  the  Advisory 
Panel  on  Review  of  Skin  Test  Antigens 
has  discussed  the  problem  of  thimerosal- 
induced  positive  skin  reactions  (sum¬ 
mary  minutes,  June  6-7,  1975,  item  6>. 
This  Panel  concurs,  in  general,  with  the 
concern  expressed  therein  about  the  use 
of  a  preservative  in  biological  products 
which  are  used  for  skin  tests  and  may 
induce  skin  reactions  of  unknown  mech¬ 
anism  in  some  recipients.  This  Panel  also 
concurs  with  the  recommendation  of  the 
Skin  Test  Antigen  Panel  that  efforts  be 
initiated  to  use,  or  develop  if  necessary, 
safe  and  effective  preservatives  that  do 
not  induce  such  reactions. 

The  problem  of  comparing  benefit  and 
risk  in  these  agents  presents  another 
parameter  and  an  additional  problem  in 
assessing  safety  in  that  linking  benefit- 
^to-risk  introduces  and  ties  effectiveness 
to  safety.  In  reviewing  this  problem,  the 
Panel  has  been  guided  by  the  considera¬ 
tion  that  the  public  interest  is  not  served 
by  allowing  the  use  of  products  with 
high  danger  potential,  or  by  denying  it 
the  use  of  beneficial  agents.  Meaningful 
measures  of  effectiveness  and  safety, 
therefore,  must  be  established  if 
one  is  to  equate  or  relate  benefit-to-risk 
effectively. 

General  Considerations  for 
Safety  Testing 

Investigations  of  safety  of  a  given  bac¬ 
terial  vaccine  or  product  are  subject  to 
the  same  principles  as  are  investigations 
of  effectiveness  (Ref.  1) .  Ideally,  tests  for 
safety  should  be  specific  and  relate  to 


human  toxicity.  In  reality,  however,  ani¬ 
mal  studies  relevant  (or  possibly  rele¬ 
vant)  to  safety  must  be  considered  in' 
preliminary  product  assessment.  Product 
sterility,  reproducibility,  purity,  uni¬ 
formity,  consistency,  and  stability  among 
(bacterial)  biological  agents  are  as  im¬ 
portant  in  assessing  safety  as  in  effec¬ 
tiveness. 

1.  Sterility.  Sterility  of  each  lot  of  each 
vaccine  shall  be  demonstrated  as  de¬ 
scribed  in  §  610.12  (21  CFR  610.12).  Pro¬ 
visions  are  made  for: 

(a)  Anaerobic  and  aerobic  cultures 
using  Fluid  TTiioglycollate  Medium  in¬ 
cubated  at  30-32'C. 

(b)  Aerobic  cultures  using  Soybean 
Casein  Digest  Medium  incubated  at  20- 
25'C. 

(c)  Culture  of  products  with  mercurial 
preservative  in  Fluid  Thioglycollate 
Medium  (anaerobic  and  aerobic)  incu¬ 
bated  at  both  30-32''C  and  20-25”C. 

(d)  Membrane  filtration  for  water  in¬ 
soluble  products  (U.S.  Pharmacopeia, 
18th  Rev.,  1970,  pages  853-654)  with  ex¬ 
ceptions  as  prescribed  in  §  610.12(f)  (21 
CFR  610.12(f)). 

(e)  Different  sterility  tests  as  indi¬ 
vidually  outlined. 

(f)  Different  tests  equal  or  superior. 

2.  Purity.  Purity  of  product  shall  con¬ 
form  to  criteria  set  forth  in  §  610.13  (21 
CFR  610.13). 

3.  Additives  and  constituents.  Pro¬ 
vision  for  additives  and  constituent  ma¬ 
terial  are  cited  in  §  610.15  (21  CFR 
610.15). 

4.  Storage  and  maintenance.  These  cri¬ 
teria  are  designed  to  cite  storage  requi¬ 
sites  for  the  retention  of  initial  charac¬ 
teristics  of  the  organism  and  ensure 
freedom  from  deterioration  as  described 
in  §  610.18  (21  CFR  610.18) . 

5.  Animal  testing.  The  regulations  re¬ 
quire  a  general  safety  test  that  is  de¬ 
signed  to  demonstrate  acute  toxic  effects 
of  each  lot  of  all  products  intended  for 
administration  to  man  (21  CFR  610.11). 

(a)  Recognizing  the  vagaries  of  ani¬ 
mal  testing  associated  with  dose,  and  the 
relatiomhip  and  significance  of  tests 
when  applied  to  man,  the  Panel  sug¬ 
gested  that  a  subcommittee  of  the  vari¬ 
ous  panels  on  biologies  consider  the  com¬ 
mon  problem  of  animal  testing.  This 
subcommittee  met  on  February  21,  1974, 
and  noted  that  special  problems  exist 
with  products  that  are  repetitively  or 
chronically  administered.  It  was  recom¬ 
mended  that  criteria  be  considered  for 
chronic  animal  testing  of  such  products. 
As  such,  the  Panel  recommends  that  a 
study  designed  to  establish  guidelines  for 
chronic  toxicity  testing  in  animals  be 
undertaken  under  the  auspices  of  the 
Bureau  of  Biologies. 

(b)  In  addition  to  tests  for  general 
safety,  toxoids  are  subject  to  tests  to 
ensure  detoxification  relative  to  hemo¬ 
lytic.  dermonecrotic,  and  lethal  effects 
(Ref,  32) . 
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A  Specific  Evaluation  of  the  Benefit- 

to-Risk  Ratio  on  the  Use  of  Group  A 

Streptococcal  Antigens  in  (Certain 

Vaccines  and  Antigens  in  Humans 

The  association  of  the  Group  A  strep¬ 
tococcus  with  a  variety  of  pyogenic  infec¬ 
tions  and  postinfectious  conditions  is 
now  well  accepted.  The  history  of  these 
associations  and  the  characterization  of 
attempts  to  establish  immunity  in  hu¬ 
mans  has  been  carefully  chronicled  by 
Gill  (Ref.  1  below).  However,  the  prob¬ 
lems  that  confronted  early  workers  who 
identified  an  organism  that  could  be 
causally  related  to  a  clinical  disease  en¬ 
tity  continue  to  plague  present  day  work¬ 
ers  in  developing  effective  and  safe  vac¬ 
cines.  The  classic  studies  by  Dick, 
Schultz  and  CTharlton  (Ref.  2),  in  the 
pathogenesis  of  scarlet  fever  and  the 
definition  of  the  basic  mechanism  by 
Zabriskie  (Ref.  3)  provide  some  Insight 
into  the  multifaceted  challenge  presented 
by  the  Group  A  beta  hemolytic  strepto¬ 
coccus  and  its  extracellular  product  in 
the  pathogenesis  of  disease. 

Almost  100  years  have  elapsed  since 
Pasteur’s  description  of  a  chain-forming 
coccus  in  his  discussion  in  1879  of  puer¬ 
peral  sepsis  (Ref.  4) .  Itie  detailed  studies 


of  Griffith  (Ref.  5)  and  Rebecca  Lance- 
field  (Ref.  6)  took  place  almost  50  years 
later  and  defined  the  surface  antigens, 
which  allowed  for  the  classification  of 
streptococci.  These  signal  works  provided 
the  basis  for  another  half  century  of  im¬ 
munological  study  of  the  role  played  by 
the  Group  A  streptococcus  in  disease. 
Despite  the  advances  in  physical  and 
chemical  methods  that  allowed  for  the 
isolation,  purification  and  characteriza¬ 
tion  of  the  cellular  antigens  of  the  strep¬ 
tococcus  and  the  development  of  experi¬ 
mental  models  that  enhance  the  theories 
of  Immime  mechanisms  of  the  nonsup¬ 
purative  complications  of  streptococcal 
infections,  we  have  not  moved  far  in  the 
field  of  immimology  from  Lancefield’s 
Initial  observations.  Her  demonstration 
— that  the  heat  resistant,  acid  extracta¬ 
ble,  alcohol  soluble  protein  capable  of 
Inducing  antibody  in  animals  (M-pro- 
tein)  is  the  virulence  factor  and  that 
type-specific  protection  is  induced  by 
active  immunization  with  “M”  substance 
or  passive  immimization  (with  type-spe¬ 
cific  antibody) — remains  the  sole  basis 
for  immunization  with  streptococcal  sub¬ 
stance  to  prevent  streptococcal  disease. 

The  history  of  major  attempts  to  im¬ 
munize  humans  with  hemolsrtic  strep¬ 
tococci  dates  to  the  1930’s  when  Wilson 
and  Swift  (Ref.  7)  and  Swift  et  al.  (Ref. 
8)  attempted  to  reduce  the  symptoms 
and  recurrences  of  acute  rheumatic  fev¬ 
er  by  injecting  heat-killed  streptococci 
and  “nucleoprotein”  intravenously. 
These  studies,  though  considered  encour¬ 
aging,  failed  to  demonstrate  effectiveness 
in  either  area,  but  did  elicit  severe  sys¬ 
temic  reactions  in  the  tested  patients. 
Rantz  et  al.  (Ref.  9),  in  1949,  immunized 
humans  with  heat-killed  Group  A  strep¬ 
tococci,  Types  3  and  17,  inducing  what 
was  described  as  severe  systemic  toxicity. 
Toxicity  was  described  as  being  of  three 
varieties:  (1)  Systemic  reactions  with 
chills,  malaise  and  aching,  (2)  swelling 
and  soreness  of  the  Injected  limb,  and 
(3)  nodule  formation  with  no  difference 
described  for  the  types  tested.  He  was 
able,  however,  to  demonstrate  anti-M- 
protein  (using  the  Rothbard  method). 
Implying  the  development  of  type-spe¬ 
cific  immunity. 

Recent  immunization  trials  have  been 
accomplished  with  isolated  cell  wall  frac¬ 
tions  with  attempts  directed  at  establish¬ 
ing  antigenic  purity  of  the  M  substance. 
Of  note  are  the  reports  of  Massell  et  al. 
(Ref.  10),  who  describe  the  occurrence 
of  two  cases  of  acute  rheumatic  fever  and 
one  suggestive  case,  following  the  im¬ 
munization  of  21  healthy  siblings  (ages 
6  through  12)  of  rheumatic  fever  pa¬ 
tients  with  a  partially  purified  M-protein 
preparation  of  Type  3,  Group  A  strepto¬ 
cocci.  The  describe  attack  rate  of  acute 
rheumatic  fever  of  11.1  percent  (or  16 
percent  if  calculations  include  the  case 
of  probable  rheumatic  fever  as  well  as 
the  two  cases  of  definite  rheumatic  fev¬ 
er)  is  noted  by  the  author  to  be  in  ex¬ 
cess  of  the  2  percent  incidence  described 
for  their  control  group.  This  description 
of  altered  responses  to  streptococcal  M- 
protein  injections  is  the  first  recorded 


suggestion  of  such  phenomena  since 
Swift,  Hitchcock,  Dereck  and  McEwen 
described  postvaccinal  reactions  in  rheu¬ 
matic  fever  patients  receiving  intraven¬ 
ous  streptococci. 

This  observation,  however,  was  not  re¬ 
produced  in  the  studies  of  Fox  et  al.,  in 
which  a  highly  purified  preparation  of 
M-protein  was  used  to  immunize  human 
volunteers  (Ref.  11).  Pox  has  continued 
his  careful  studies  without  evidence  of 
such  complication  while  demonstrating 
significant  Immunity  in  Infants  immu¬ 
nized  with  purified  Tu  M-protein  (Ref. 
12) .  Local  (delayed  cutaneous  erythem¬ 
atous)  reactions  with  minimal  indura¬ 
tion  are  cited  as  occurring  occasionally. 
No  instances  of  fever,  malaise,  postim¬ 
munization  clinical  signs,  or  laboratory 
findings  are  reported  in  these  studies.  It 
should  be  stressed,  however,  that  the 
t3^  of  experimental  material  used  in 
the  Pox  study  was  very  highly  purified 
and,  in  this  regard,  bears  little  resem¬ 
blance  to  the  products  being  considered 
by  this  Panel. 

The  hypothesis  relating  the  etiology  of 
poststreptococcal  complications  to  the 
c3dx>toxic  effect  of  streptococcal  antibody 
on  cross-reacting  antigens  of  heart  and 
kidney  tissue  has  been  raised  as  an  ob¬ 
jection  to  immunization  with  streptococ¬ 
cal  antigens.  Kaplan  and  Meyesarian 
(Ref.  13)  demonstrated  cross-reactions 
between  streptococcal  cell  wall  protein 
and  mammalian  myocardium.  Zabriskie 
and  Priemer  (Ref.  14)  described  fractions 
of  the  streptococcal  cytoplasmic  mem¬ 
brane  that  share  antigenic  determinants 
with  heart  muscle.  Although  antiheart 
and  antikidney  antibodies  have  been 
demonstrated  in  the  sera  of  patients  dur¬ 
ing  the  acute  phase  of  poststreptococcal 
disease,  a  causal  relationship  between 
these  antibodies  and  cytopathology  has 
not  been  established. 

Pox  (Ref.  12)  notes  that  no  antiheart 
antibody  has  been  observed  in  the  post¬ 
immunization  sera  of  Infants  or  adults 
receiving  his  purified  M-protein  prepara¬ 
tion. 

There  are  no  available  data  to  deter¬ 
mine  what  quantity  of  streptococcal  an¬ 
tigen  would  be  required  to  induce  dan¬ 
gerous  tissue  reactions  in  humans. 
Therefore,  the  potential  for  danger  must 
be  considered  to  exist  even  in  prepara¬ 
tions  containing  small  amounts  of  strep¬ 
tococcal  antigen  such  as  In  those  to  be 
used  for  desensitlzatlon  rather  than  im¬ 
munization. 

In  view  of  the  carefully  conducted  con¬ 
trolled  studies  currently  under  way  with 
purified  chemically  defined  antigenic 
preparations,  one  finds  it  difficult  to  jus¬ 
tify  the  use  of  uncontrolled,  poorly  de¬ 
fined  preparations  presumed  to  contain 
antigens  that  have  been  demonstrated 
In  earlier  studies  to  produce  local  and 
systemic  reactions.  The  hypothetical  and 
theoretical  objections  stemming  from 
laboratory  studies  linking  mammalian 
and  streptococcal  antigens  have  been  glv- 

serious  consideration  in  the  design  and 
conduct  of  present  studies  treating  hu¬ 
mans  with  the  newer  purified  streptococ¬ 
cal  antigens.  Equal  consideration  should 
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be  extended  to  those  being  treated  with 
mixed  bacterial  antigens  containing 
Group  A  streptococcal  products. 

Conclusions  and  Recommendations 

The  Panel  concludes  that,  based  on 
the  available  informatiwi,  the  uncon¬ 
trolled  use  of  Group  A  streptococcal  an¬ 
tigens  in  all  bacterial  vaccines  and  bac¬ 
terial  antigens  with  no  U.S.  standard  of 
potency  represents  unacceptable  actual 
and  theoretical  risks.  It  therefore  recom¬ 
mends  that  the  Group  A  streptococcus 
and  its  products  be  removed  from  all 
vaccines  and  antigens  represented  in  this 
group. 

References 

( 1 )  Gill,  F  A.,  “A  Review  of  Past  Attempts 
and  Piesent  Concepts  of  Producing  Strepto¬ 
coccal  Immunity  In  Humans,”  Quarterly 
Bulletin  of  Northwestern  University  Medi¬ 
cal  School,  34:326-339,  1960. 

(2)  Dick,  G.  F.  and  G.  H.  Dick,  “Experi¬ 
mental  Scarlet  Fever,”  Journal  of  the  Amer¬ 
ican  Medical  Association,  81(2)  :1166-1167, 
1923. 

(3)  Zabrlskie,  J.  B.,  “The  Role  of  Temper¬ 
ate  Bacteriophage  in  the  Production  of 
Erythrogenlc  Toxin  by  Group  A  Strepto¬ 
cocci,”  Journal  of  Experimental  Medicine, 
119:761-779,  1964. 

(4)  Pasteur,  L.,  Bulletin  of  the  Academy 
of  National  Medicine,  8:260,  271,  1879. 

(6)  Griffith,  F.,  “Types  of  Hemolytic 
Streptococci  in  Relation  to  Scarlet  Fever,” 
Journal  of  Hygiene,  25:285-397,  1926. 

(6)  Lancefleld,  R.  C..  “The  Antigenic 
Complex  of  Streptococcus  Hemolyticus,” 
Journal  of  Experimental  Medicine,  47:91- 
103,  1928. 

(7)  Wilson,  M.  G.  and  H.  E.  Swift,  “Intra- 
venoxis  Vaccination  with  Hemolytic  Strepto¬ 
cocci,”  American  Journal  ’‘of  Diseases  of 
Children,  42:42-51,  1931. 

(8)  Swift,  H.  F.,  C.  H.  Hitchcock,  C.  L.  De- 
reck  and  C.  McEwen,  “Intravenous  Vaccina¬ 
tion  with  Streptococci  in  Rheumatic  Fever,” 
Transactions  of  the  Association  of  American 
Physicians,  45:247-259,  1930. 

(9)  Rantz,  L.  A.,  E.  Randall  and  H.  H. 
Rantz,  “Immunization  of  Human  Beings 
with  Group  A  Hemolytic  Streptococci.” 
American  Journal  of  Medicine,  6:424-432, 
1949. 

(10)  Massell,  B.  F..  L.  H.  Honlkman  and 
J.  Amezeua,  “Rheumatic  Fever  Following 
Streptococcal  Vaccination.  Report  of  Three 
Cases,”  Journal  of  the  American  Medical 
Association,  207(1)  :  1115-1119,  1969. 

(11)  Fox,  E.  N.,  R.  H.  Waldman,  M.  K. 
Wlttner,  A.  A.  Maucerl  and  A.  Dorfman. 
“Protective  Study  with  a  Group  A  Strepto¬ 
coccal  M-Protein  Vaccine.  Infectlvity  Chal¬ 
lenge  of  Human  Volunteers,”  Journal  of 
Clinical  Investigation,  52:1885-1892,  1973. 

(12)  Fox,  E.  N.,  L.  M.  Pachman,  M.  K.  Wltt¬ 
ner  and  A.  Dorfman,  “Primary  Immuniza¬ 
tion  of  Infants  and  Children  with  Group  A 
Streptoroccal  M-Proteln,”  Journal  of  Infec¬ 
tious  Diseases,  120:598-604,  1969. 

(13)  Kaplan,  M.  H.  and  M.  Meyeserian, 
“An  Immunological  Cross- reaction  Between 
Group  A  Streptococcal  Cells  and  Human 
Heart  Tissue,”  Lancet,  1:706-710,  1962. 

(14)  Zabriskle,  J.  B.  and  E.  H.  Ficlmer, 
“An  Inununological  Relationship  Between 
the  Group  A  Streptococcus  and  Mammalian 
Muscle,”  Journal  of  Experimental  Medicine, 
124(2)  :661-678,  1966. 

Labeling 

General  problems  of  labeling  of  drugs 
used  in  man  have  been  the  subject  of 
many  extensive  reviews.  Panel  members 


have  been  made  aware  of  a  draft  of  an 
PDA  docum^t  on  “Labeling  for  Pre¬ 
scription  Drugs  used  in  Man.”  which  is 
intended  for  publication  in  the  Federal 
Register.  Rather  than  reviewing  the 
same  ground  in  a  detailed  position  p£«j^r. 
it  was  felt  appropriate  to  react  to  this 
document. 

Panel  members  agree  that:  (1)  Hie 
existing  PDA  proposal  for  labeling,  pub¬ 
lished  in  the  Federal  Register  of  April  7, 
1975  (40  FR  15392-15396),  reflects  its 
opinion  and  no  changes  are  suggested. 

(2)  Vaccines  and  antigens  that  have 
been  recommended  for  Category  mA, 
i.e.,  licensure  permitted  to  continue  for 
a  limited  time  while  further  studies  are 
done,  require  separate  considerations  on 
labeling. 

(3)  The  package  inserts  for  most  of 
tliese  products  are  inadequate  and  out¬ 
moded  and  in  serious  need  of  reevalua¬ 
tion  and  revision.  There  is  a  need  for 
long-term  clinical  followup  with  revi¬ 
sion  of  the  insert  as  indicated  by  ex¬ 
perience.  Continued  followup  data  dur¬ 
ing  use  would  allow  for  updating,  of 
toxicity,  side  effects,  dosage,  and  exten¬ 
sion  where  indicated  to  new  use.  Useful 
information  about  safety  and  effective¬ 
ness  should  be  provided  directly  to 
patients  who  receive  products  continued 
in  use.  The  package  insert  or  circular 
used  to  satisfy  the  need  for  consumer 
information  should  contain  the  updated 
information  provided  to  the  prescrib¬ 
ing  physician.  The  package  insert  or  cir¬ 
cular  given  to  the  patient  and  physician 
should  also  state  in  boldface,  at  the  be¬ 
ginning,  that  this  product  is  under  re¬ 
view  by  FDA  for  a  limited  time  since 
safety  and  effectiveness  have  not  been 
substantially  established.  In  particular, 
it  should  be  noted  that  adequately  con¬ 
trolled  human  trials  have  not  been 
done. 

Recommended  Procedures  for  the  Eval¬ 
uation  OF  Effectiveness  and  Safety 
OF  Subject  Vaccines  and  Antigens  in 
Humans 

1.  Introduction.  Well-designed  clini¬ 
cal  trials  are  necessary  for  the  evaluation 
of  the  safety  and  effectiveness  of  any 
biological  designed  for  human  use.  De¬ 
tails  of  recommended  features  of  such 
trials  can  be  found  in  many  published 
articles  and  standard  texts.  In  addition, 
essentials  of  adequate  and  well -con¬ 
trolled  clinical  investigations  have  been 
previously  identified  (21  CFR  314.111 
(a>(5)(ii)).  This  section  will  review 
these  general  guidelines  specifically  in 
relation  to  the  problems  presented  by 
the  biologicals  imder  study  by  this  Panel. 
It  is  also  presented  in  response  to  the 
charge  to  the  Panel  to  provide  recom¬ 
mendations  to  manufacturers  for  the 
type  of  studies  required  to  develop  ac¬ 
ceptable  evidence  of  safety  and  effec¬ 
tiveness. 

2.  General  principles — a.  Heed.  A 
clinical  trial  is  deemed  necessary  for  a 
product  when  there  is  no  consensus 
among  experts  that  its  safety  and  ef¬ 
fectiveness  have  been  substantially  dem¬ 
onstrated.  The  type  of  trial  selected  will 
be  influenced  by  both  the  natural  history 


of  the  disease  to  be  treated  and  ethical 
(xmsiderations.  When  the  natural  his¬ 
tory  of  the  disease  state  is  not  well 
imderstood  or  when  spontaneous  fluctua¬ 
tions  in  severity  are  known  to  occur,  the 
trial  must  include  appropriate  control 
groups.  Such  controls  would  be  con¬ 
sidered  imethical  when  there  is  a  con¬ 
sensus  that  the  biological  to  be  studied 
is  safe  and  effective.  A  trial  also  would 
be  unethical  if  there  is  a  consensus  that 
the  biological  to  be  studied  is  unsafe  or 
ineffective. 

It  is  the  opinion  of  the  Panel  that  the 
biologicals  under  review  which  have  been 
classified  in  Category  III  meet  the  cri¬ 
teria  of  need  for  controlled  trials  in  that 
the  disease  states  for  which  they  are 
intended  show  considerable  spontaneous 
variation  and  ethical  considerations  do 
not  preclude  the  use  of  controls. 

b.  Prerequisites.  Extensive  clinical 
trials  logically  cannot  be  performed  each 
time  a  new  lot  of  a  given  biological  is 
prepared.  If  results  of  clinical  trials  of 
initial  lots  are  to  be  extrapolated  to  sub¬ 
sequent  use.  there  is  an  implicit  assump¬ 
tion  that  the  biological  characteristics 
and  stability  of  the  product  can  be  ade¬ 
quately  controlled  by  the  manufacturer. 
The  Panel  has  noted  that  this  prerequi¬ 
site  has  not  been  adequately  fulfilled  by 
many  of  the  products  under  review,  and 
wishes  to  emphasize  its  importance.  A 
further  discussion  can  be  found  in  the 
section  of  this  report  on  “Standardiza¬ 
tion  of  Vaccine  or  Bacterial  Product  Con¬ 
tent”  and  specific  deficiencies  are  noted 
in  the  reviews  of  individual  products. 

c.  Planning  and  coordination.  A  com¬ 
plete  detailed  protocol  for  the  conduct 
and  analysis  of  the  trial  should  be  pre¬ 
pared  under  the  aegis  of  the  sponsor. 
Rasults  obtained  from  clinical  trials 
whose  protocols  were  not  mutually 
agreed  upon  by  the  sponsor  and  the  FDA 
will  not  be  excluded  from  consideration. 
However,  to  minimize  possible  conflicts 
in  the  interpretation  of  results,  the  pro¬ 
tocol  should  be  reviewed  beforehand  with 
the  FDA  and  be  mutually  acceptable. 

3.  Guidelines  for  the  protocol — a.  Sub¬ 
jects.  Criteria  for  inclusion  should  be 
stated  as  specifically  and  unequivocally 
as  possible.  Those  included  should  be  rep¬ 
resentative  of  subjects  for  whom  the 
product  is  to  be  recommended.  The  cri¬ 
teria  should  include  age,  signs,  symptoms, 
laboratory  findings  and  other  factors 
considered  to  be  most  characteristic  of 
the  condition  whose  treatment  is  to  be 
studied.  The  Panel  feels  that  the  specific¬ 
ity  of  the  disease  state  to  be  studied  has 
been  a  severe  limiting  factor  of  trials  per¬ 
formed  with  the  products  und^r  revi'’w. 
The  term  “asthma,”  for  example,  repre¬ 
sents  such  a  diverse  set  of  etiologic  and 
pathogenetic  problems  that  a  .=ingle 
method  of  biological  control  might  not 
be  applicable  in  all  circumstances.  Fail¬ 
ure  to  narrowly  define  disease  states  may 
result  in  inconclasive  trial  data,  even  if 
the  biological  under  investigation  is  truly 
beneficial  for  a  defined  subtype  of  the 
di.sease.  When  double-blind  trials  are 
planned,  prospective  participants  must 
be  fully  informed  of  the  procedure. 
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b.  Specification  of  treatments.  Com¬ 
plete  descriptions  of  dosages,  routes, 
schedules,  durations,  contingent  modifi¬ 
cations  or  other  aspects  of  medical  man¬ 
agement  of  participants  will  be  clearly 
stated  in  the  protocol.  There  should  be 
both  an  experimental  and  a  control 
group.  The  Panel  recognizes  that  specific 
circumstances  may  preclude  the  possibil¬ 
ity  of  complete  adherence  to  double -blind 
procedures.  However,  the  placebo-con¬ 
trolled  double-blind  evaluation  of  re¬ 
sponses  remains  the  most  reliable  of 
designs.  Any  deviation  from  this  design 
must  be  accompanied  by  an  explanation 
of  why  rigid  adherence  is  not  feasible. 
Following  a  prearranged  period,  cross¬ 
over  of  treatments  may  be  desirable  in 
some  conditions.  Information  from  the 
crossover  period  will  be  considered  ad¬ 
junctive  to  the  results  from  the  initial 
phase  of  treatment. 

c.  Definitions  of  response.  The  protocol 
should  provide  an  unequivocal  definition 
of  an  individual  response,  either  qualita¬ 
tive,  ranked  or  measiirable.  The  Panel 
has  noted  that  a  lack  of  precise,  objec¬ 
tive  definitions  of  responses  has  been  a 
limiting  feature  of  tri^  involving  many 
of  the  products  under  review. 

d.  Randomization.  The  random  alloca¬ 
tion  of  subjects  to  the  treatment  groups 
should  be  performed  using  a  table  of  ran¬ 
dom  digits  or  other  closely  related  meth¬ 
ods.  Alternate  entry  procedures  are  not 
acceptable,  nor  is  any  method  by  which 
single  codes  are  used  for  experimental 
and  control  groups. 

e.  Collaborative  investigations.  Ideally, 
the  trial  would  be  conducted  simultane¬ 
ously  imder  the  supervision  of  investiga¬ 
tors  in  different  geographic  locations. 
When  done  in  this  fashion,  the  protocol 
should  specify  the  design  used  to  assiire 
maximiun  randomization  of  lots  of  vac¬ 
cines  and  antigens,  time  of  entry  into 
study,  age,  sex,  etc.,  so  as  to  prevent  pos¬ 
sible  Imbalances  between  two  treatment 
groups  in  one  location. 

f.  Records.  Complete  record  sets  should 
be  maintained  at  a  central  office  in  such 
a  way  as  to  assure  supervision  of  proto¬ 
col  adherence  and  monitoring  for  ad¬ 
verse  or  otherwise  xmanticipated  effects. 
All  participants  in  a  trial  must  be  ac- 
coimted  for  completely. 

g.  Statistical  arwlysis.  It  is  crucial  to 
Include  expert  blostatlstical  consulta¬ 
tion  on  £dl  phases  of  the  controlled  trial, 
particularly  in  its  initial  design  and  sam¬ 
ple  size  deliberations.  This  would  help 
minimize  design  defects  which  might 
complicate  analysis.  Levels  of  signifi¬ 
cance  for  all  tests  to  be  employed  in  a 
partlcxUar  study  should  be  mutually 
agreed  upon  in  advance  by  the  sponsor 
and  PDA. 

h.  Discovered  effects.  Modified  defini¬ 
tions,  recombinations  of  categories,  and 
adjustments  for  variables  not  explicitly 
provided  for  in  the  protocol  may  lead  to 
the  discovery  of  unanticipated  effects. 
While  the  search  for  such  additional  in¬ 
sights  is  to  be  encouraged,  they  may  re¬ 
quire  confirmation  from  additional 
studies  before  being  construed  to  be 


prima  facie  evidence  for  or  against  ef¬ 
fectiveness. 

1.  Safety  during  clinical  trials  of  ef~ 
fectiveness — (1)  Subjects.  There  should 
be  careful  screening  to  eliminate  those 
who  may  be  subject  to  adverse  reactions. 
When  feasible,  all  participants  shall  have 
discontinued  previously  administered 
agents  for  an  agreed  upon  period  before 
entering  the  trial. 

(2)  Clinical  observations.  Physical  and 
laboratory  observations  should  be  re¬ 
corded  on  entry  and  subsequently,  at 
regularly  prescribed  intervals.  The  tests 
selected  will  be  those  considered  perti¬ 
nent  to  safety  coillsiderations  of  the  prod¬ 
uct  under  trial. 

(3)  Adverse  events.  Two  classes  of  ad¬ 
verse  events  can  be  considered — those 
which  are  anticipated  as  possible  conse¬ 
quences  of  experimental  or  control  treat¬ 
ments  and  those  not  anticipated.  Antici¬ 
pated  events  should  be  specified  com¬ 
pletely  in  the  trial  protocol  and  a  de¬ 
tailed  standard  form  should  be  developed 
for  their  recording.  The  relative  import¬ 
ance  of  these  events  should  be  weighted 
prior  to  onset  of  the  trial  by  mutual 
agreement  between  the  sponsor  and 
PDA.  The  relative  importance  of  unan¬ 
ticipated  events  must  be  assessed  by  a 
comparison  of  their  incidence  in  the  ex¬ 
perimental  and  control  groups.  As  in  the 
analysis  of  effectiveness,  the  degree  of 
difference  in  rates  which  is  considered  to 
be  significant  should  be  agreed  upon  be¬ 
forehand. 

(4)  Continuation  of  trial.  New  patient 
entries  into  the  trial  shall  be  suspended 
if  the  adverse  events  in  either  group  are 
considered  to  be  of  sufficient  importance 
as  described  above. 

4.  Additional  measures  for  determina¬ 
tion  of  safety.  Concomitant  with  the  au¬ 
thorization  for  general  use  of  a  bacterial 
vaccine  or  antigen,  the  Panel  urges  that 
a  program  for  the  surveillance  of  ran¬ 
domly  sampled  recipients  be  instituted 
and  maintained  for  as  long  as  the  prod¬ 
uct  remains  on  the  market.  Two  basic 
types  should  be  used : 

a.  Short-term  studies.  The  basic  pur¬ 
pose  of  short-term  surveillance  is  to  al¬ 
low  inclusion  of  sufficient  recipients  so 
that  adverse  effects  which  occur  at  rela¬ 
tively  low  rates  may  be  detected.  These 
rates  may  be  too  low  to  be  discernible  in 
the  controlled  trials,  yet  may  be  con¬ 
sidered  unacceptably  high  in  relation  to 
the  potential  l^nefits  of  the  biologic  in 
question. 

The  trials  therefore  would  follow  ex¬ 
isting  guidelines  for  inclusion  and  ob¬ 
servation  of  participants,  but  would  not 
require  a  control  group.  The  number  to 
be  Included  should  be  determined  in 
advance  with  statistical  consultation  and 
should  be  sufficient  so  that  the  presence 
or  absence  of  an  agreed  upon  rate  of  sig¬ 
nificant  adverse  reactions  (1:500, 1:1,000 
etc.)  may  be  determined  within  reason¬ 
able  statistical  confidence  limits.  Dura¬ 
tion  should  be  as  long  as  the  customary 
length  of  treatment.  Some  modification 
will  be  required  when  courses  of  treat¬ 
ment  are  either  intermittent  (seasonal) 
or  continuing. 


Should  a  significantly  high  rate  of  ad¬ 
verse  reactions  be  definitively  encoun¬ 
tered,  it  is  recognized  that  a  causal 
relationship  may  not  necessarily  be  in¬ 
ferred.  In  such  an  instance,  controlled 
trials  would  have  to  be  reinstituted  using 
a  sufficiently  large  number  of  partici¬ 
pants  to  provide  a  significant  answer.  A 
significantly  high  rate  of  adverse  reac¬ 
tions  may  defined  as  one  which  alters 
the  benefit-to-risk  ratio  to  the  extent 
that  use  of  the  product  is  not  justifiable. 

b.  Long-term  studies.  The  basic  pur¬ 
pose  of  long-term  surveillance  is  to 
search  for  adverse  effects  which  are  de¬ 
monstrable  only  after  many  years.  The 
Panel  recognizes  the  inherent  difficulties 
of  developing  long-term  prospective 
studies.  It  will  be  noted  that  the  products 
under  consideration  by  the  Panel  are  not 
uniformly  employed.  Thus,  there  will 
exist  at  any  given  time,  sufficiently  large 
groups  of  persons  of  similar  disease 
stat^,  age,  sex  and  socio-economic 
status  who  have  never  received  the  prod¬ 
uct  in  question.  Incidence  and/or  preva¬ 
lence  rates  of  major  illness  indicators. 
Including  death,  can  then  be  compared 
in  populations  whose  essential  difference 
is  whether  er  not  there  has  been  prior 
receipt  of  the  product  under  study. 

To  accomplish  this,  a  protocol  should 
be  submitted  which: 

(1)  Details  methods  of  obtaining  a 
random  sample  of  subjects; 

(2)  Specifies  methods  by  which  all 
such  subjects  can  be  traced  through  time 
so  that  the  potential  bias  of  unexplained 
loss  to  followup  is  not  present; 

(3)  Lists  the  major  disease  states  and 
adverse  reactions  which  are  to  be  studied 
and  details  the  methods  of  surveying 
for  these  states;  and 

(4)  Specifies  the  number  of  partici¬ 
pants  to  be  Involved  with  an  indication 
of  the  magnitude  of  the  attributable  risk 
which  could  be  detected  in  that  sample 
size. 

Specific  Product  Review 

Mixed  Respiratory  Bacteria  Manu¬ 
factured  by  Center  Laboratories,  Inc. 

1.  Description — a.  Composition.  A  mix¬ 
ture  of  washed  organisms  killed  by  "gen¬ 
tle  inspissation.”  suspended  in  physio¬ 
logic  saline  containing  0.4  percent  phen¬ 
ol  and  consisting  of : 

Percent 


Staphylococcus  aureus,  American  Type 
Culture  Collection  (ATCC)  6538  DR 

Strain  PCIR  09/D,  FDA _  30 

Staphylococcus  albus,  ATCC  9491 _  30 

Neisseria  catarrhalis,  ATCC  8176 _ 

Klebsiella  pneumoniae,  ATCC  9690 _ 

Klebsiella  pneumoniae,  ATCC  9691-__ 
Streptococcus  mitis,  ATCC  9811  (Sher¬ 
man  Strain  MFA,  CorneU  Univer¬ 
sity)  - - - - - -  3.  33 

Streptococcus  salivarius,  ATCC  9222 
(Gunsalxis  Strain  820B,  Cornell  Uni? 

verslty)  _  3. 33 

Streptococcus  pyogenes.  Croup  A, 

ATCC  13344- . »  3. 33 

Diplococcus  pneumoniae  I,  ATCC 

6801  _  8. 33 

Diplococcus  pneumoniae  n,  ATCC 

6302  _  3. 33 

Diplococcus  pneumoniae  m,  AI'OO 

6303  . . — . .  3.  33 


‘Type  I. 
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b.  Preparation,  llie  package  Insert 
states  that: 

|E|ach  organism  Is  grown  on  a  medium  spe¬ 
cially  formulated  lor  the  needs  of  that  or¬ 
ganism  and  with  the  ultimate  objective  of 
obtaining  it  free  of  any  contamination  with 
foreign  antigenic  materials.  Each  growth  is 
harvested  separately,  washed,  and  at  each 
step  identified  by  microscopy  and  subculture 
so  that  there  is  no  alteration 'In  the  integrity 
and  purity  of  the  product.  Ihe  final  concen¬ 
trated  washed  organisms  are  then  killed  by 
gentle  inspissation  and  suspended  in  physi¬ 
ological  saline  with  a  suitable  preservative. 
Each  sxispension  is  coimted.  and  the  final 
mixture  made  from  the  counted  pure,  identi¬ 
fied  suspensions  of  the  separate  organisms. 
The  final  Allergenic  Extract  of  Mixed  Respi¬ 
ratory  Bacteria  is  tested  for  sterility  and 
safety  in  accordance  with  all  the  applicable 
regulations. 

It  is  further  stated  in  the  package  insert 
that: 

The  organisms  are  identified  and  have  been 
in  pure  culture  isolation  and  maintenance 
for  a  sufficient  period  of  time  to  assure  sta¬ 
bility  and  purity  of  species  and  variety. 

2.  Labeling — a.  Package  insert.  The 
package  insert  gives  directions  for  use 
of  the  product  as  a  desensitizing  agent 
for  persons  “clinically  reactive  to  the 
common  flora  of  the  upper  respiratory 
tract.”  A  suggested  simple  dosage  sched¬ 
ule  for  subcutaneous  injections  is  pro¬ 
vided  from  strengths  of  1  to  1,000  mil¬ 
lion  organisms  per  milliliter,  based  on 
the  patient’s  degree  of  sensitivity.  The 
instructions  for  managing  reactions  are 
standard  ones.  The  warning  for  treat¬ 
ment  of  systemic  reactions  and  precau¬ 
tions  to  be  observed  in  administering 
vaccine  seems  adequate. 

b.  Labels.  Sample  labels  are  given  for 
concentrations  of  1,000;  100,000;  1  mil¬ 
lion;  10  million;  100  million;  and  1.000 
million  killed  organisms  per  milliliter. 
These  labels  include  a  list  of  organisms 
instruction  for  storage  and  initial  dose. 
The  size  of  printing  is  very  small  and 
difficult  to  read. 

3.  Analysis — a.  Description.  The 
.source  of  each  organism  is  ATCC  (Amer¬ 
ican  Type  Culture  Collection,  12301 
Parklawn  Drive,  Rockville,  MD  20852). 
The  manufacturer  does  not  state  how 
the  stock  cultures  are  maintained  or 
stored  to  “assure  stability  and  purity.” 
There  is  no  specific  information  about 
the  methods  of  achieving  “the  ultimate 
objective  of  obtaining  the  bacterial 
growth  free  of  any  contamination  with 
foreign  antigenic  materials”  or  how  it  is 
attained  or  checked  other  than  the 
statement  “each  growth  is  washed  and 
at  each  step  identified  by  microscopy  and 
subculture.”  There  is  no  indication  of 
the  original  concentration  of  organisms 
in  the  individual  stock  culture  suspen¬ 
sion,  except  by  inference  that  1,000  mil¬ 
lion  organisms  per  milliliter  might  be 
the  strongest  concentration,  since  this, 
the  strongest  mixture  marketed,  is  used 
in  the  individual  component  animal 
safety  test. 

The  statement,  “The  organism  count 
is  verified  by  counting  chamber  tech¬ 
nique  and  opacity  standard  method,” 
could  be  interpreted  as  meaning  either 


both  methods,  or  one  or  the  other 
method  is  used.  In  testing  for  bacterial 
agglutination,  the  McFarland  barium 
chloride  turbidity  scale  is  ^ployed. 
Each  organism  is  tested  for  antigenicity 
by  its  ability  to  Induce  agglutinating 
antibody  in  rabbit  sera.  The  information 
given  does  not  state  what  concentration 
of  organism  per  milliliter,  or  what  nitro¬ 
gen  content  per  milliliter  is  used  for  the 
inoculum,  since  only  the  volume  of  sus¬ 
pension  is  stated.  No  antibody  titers  are 
provided  following  this  immunization 
program.  “If  the  antibody  titer  is  ade¬ 
quate  and  serologically  specific  for  each 
respective  organism,  each  animal  is  then 
exsanguinated,  the  serum  separated,  and 
stored  for  future  use,  frozen  and/or 
freeze  dried.” 

The  manufacturer  does  not  state  how 
he  uses  the  information  obtained  by  rab¬ 
bit  immunization  or  by  slide  agglutina¬ 
tion  with  these  antisera  to  select  orga¬ 
nisms  or  batches  of  organisms  for  his 
individual  stock  vaccines  or  for  the  final 
mixed  product. 

b.  Labeling.  The  size  of  printing  on  the 
label  is  so  small  that  it  is  difficult  to 
read.  The  rationales  for  the  selection 
and  percentages  of  each  species  used  in 
the  vaccine  are  not  provided. 

The  insert  is  plainly  worded  and  in¬ 
formative  but  makes  the  unsubstantiated 
claims  for  desensitization  of  individuals 
clinically  reactive  to  the  common  bac¬ 
terial  flora  of  the  upper  respiratory 
tract.  No  specific  disease  entities  or  de¬ 
tails  of  what  constitutes  “clinically  reac¬ 
tive”  are  mentioned.  There  is  no  claim 
for  its  use  as  a  preventive  for  respiratory 
infections.  The  dosage  is  to  be  based  on 
“patient’s  degree  of  sensitivity,”  but  no 
suggestions  are  made  as  to  how  this  sen¬ 
sitivity  is  to  be  determined  by  the  pre- 
scriber.  The  statement  regarding  local 
reactions  is  ambiguous.  “Swelling 
(Edema),  redness  (erythema)  and  pain 
at  the  site  of  injection  in  10  to  30  min¬ 
utes  are  characteristic.  The  dose  for  sub¬ 
sequent  treatment  should  be  reduced  to 
the  previous  dose  which  elicited  no  local 
response  or  the  dose  eliciting  a  response 
should  be  repeated.” 

c.  Effectiveness.  The  respiratory  bac¬ 
terial  vaccines  have  been  used  in  at¬ 
tempts  to  (1)  stimulate  immunity  and 
(2)  diminish,  or  desensitize  to,  bacterial 
allergy.  Since  the  manufacturer  indi¬ 
cates  this  vaccine  is  to  be  used  as  a  de¬ 
sensitizing  agent,  one  would  expect  to 
find  evidence  presented  for  this  process 
in  sensitive  humans  or  experimental 
animals,  pursuant  to  the  “Recommended 
Procedures  for  the  Evaluation  of  Effec¬ 
tiveness  and  Safety  of  Subject  Vac¬ 
cines  and  Antigens  in  Humans”  in  this 
review,  and  §  314.111(a)  (5)  (ii)  of  the 
regulations  (21  CFR  314.111(a)  (5)  (ii) . 

The  manufacturer  presents  no  specific 
studies  of  the  effectiveness  of  this  par¬ 
ticular  vaccine.  The  references  cited  for 
animal  studies  are  those  of  Eisen  and 
Bacal  (Ref.  1  below),  who  report  the  de¬ 
velopment  of  circulating  antibody  to  the 
polysaccharide  antigens  of  staphylococ¬ 
ci,  pneumococci  and  Rantz  antigen  in 
children  and  rabbits.  Immunized  guinea 


pigs  had  skin  reactions  to  staphylococci 
and  streptococci.  Two  papers  describe 
the  Induction  of  interferon  in  mice  by 
bacterial  vaccines  (Refs.  2  and  3),  but 
since  this  submission,  unsuccessful  at¬ 
tempts  to  confirm  the  induction  of  in¬ 
terferon  by  this  product  in  humans  have 
been  reported  (Refs.  4  and  5). 

The  series  of  17  papers  listed  by  the 
producer,  report  imcontroUed  human 
studies  on  effectiveness  and  do  not  deal 
with  the  product  under  consideration. 
They  include  many  of  the  same  reports 
that  are  frequently  quoted  to  support 
the  efficacy  of  all  the  mixed  bacterial 
vaccines  in  this  group.  Tuft  and  Ermilio 
(Ref.  6)  report  a  reduction  of  70  percent 
in  the  frequency  of  asthma  and/or  rhi¬ 
nitis.  after  the  intracutaneous  adminis¬ 
tration  of  a  bacterial  vaccine  containing 
Staphylococcus  aureus,  pneumococcus, 
H.  influenzae.  Neisseria  flava.  Strepto¬ 
coccus  viridans  and  other  hemolytic  and 
nonhemolytic  streptococci.  Moore  and 
Reed  (Ref.  7)  questioned  the  significance 
of  their  own  unccmtrolled  study  of  stock 
and  autogenous  vaccines,  which  gave  50 
to  75  percent  improvement,  in  the  ab¬ 
sence  of  double-blind  placebo  controls. 

Among  the  controlled  studies  at¬ 
tempted,  those  of  Barr  et  al.  (Ref.  8). 
Mueller  and  Lanz  (Ref.  9) ,  are  quoted  as 
showing  effectiveness  of  bacterial  vac¬ 
cines  in  asthmatic  adults  and  children, 
respectively.  Both  studies  have  certain 
characteristics  in  their  statistical  de¬ 
signs,  which  detract  from  the  forceful¬ 
ness  of  their  conclusions  on  effectiveness. 

d.  Potency  standards.  These  are  out¬ 
lined  in  the  general  statement  of  the 
Panel  on  product  standards  and  potency 
which,  for  this  product,  specifically  in¬ 
clude  the  conditions  that: 

( 1 )  The  biologically  active  ingredients 
said  to  be  present  in  a  vaccine  must  be 
enumerated. 

(2)  Methods  for  detecting  and  meas¬ 
uring  each  identifiable  ingredient  must 
be  provided. 

(3)  Methods  for  the  estimation  of  the 
biological  activity  of  each  ingredient, 
both  individually  and  in  combination, 
under  suitably  controlled  conditions 
must  be  provided. 

e.  Safety.  Quoting  from  the  Panel  state¬ 
ment  on  Drug  Safety,  Safety  as  it  relates 
to  bacterial  vaccines  and  bacterial  products, 
indicates  freedom  from  harmful  effects  mi 
persons,  directly  or  Indirectly.  Biologic 
products,  by  their  nature,  however,  must  be 
considered  to  have  a  potential  for  danger. 

The  product  must  be  sterile,  pure,  free 
of  harmful  additives  and  constituents, 
and  remain  stable  under  recommended 
conditions  of  storage  and  use.  It  should 
be  shown  to  be  safe  and  free  of  unde¬ 
sirable  and  adverse  side  effects  by  ade¬ 
quately  ccmtrolled  clinical  trials,  as  well 
as  in  preliminary  well-designed  animal 
exE>eriments,  both  for  acute  and  chronic 
toxicity. 

Hie  bacterial  vaccines  in  long  use  that 
have  been  reviewed  by  this  Panel,  includ¬ 
ing  this  product,  have  not  been  sub¬ 
jected  to  such  rigorous  criteria  In  their 
many  years  of  clinical  usage.  Other  than 
tests  for  sterility,  some  monitoring  of 
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certain  vaccines  fchr  pyrogens,  the 
absence  of  deliberate  additions  of  any 
previously  recognized  harmful  ingredi¬ 
ent  and  the  appar^t  absence  of  ill 
effects  during  many  millions  of  Injec¬ 
tions,  there  has  been  no  systematic 
examination  of  the  safety  of  these 
vaccines. 

Theoretically,  the  polysaccharides  of 
pneumococci  and  H.  influenzae,  and 
various  media  constituents  could  pro¬ 
duce  long-term  adverse  effects,  but  pre- 
siimably  the  rate  is  very  low.  The  Panel 
has  concluded  that  Group  A  strepto¬ 
coccal  products  carry  imdesirable  long¬ 
term  risks  and  therefore  should  be  re¬ 
moved  from  all  vaccines. 

The  evidence  for  animal  safety  pre¬ 
sented  is  confined  to  the  general  safety 
test  for  the  7 -days  survival  of  two  mice 
and  two  guinea  pigs,  as  described  In  Pai’t 
610 — General  Biological  Products  Stand¬ 
ards  (21  CFR  Part  610),  and  specifically 
In  §  610.11  (21  CFR  610.11).  The  manu¬ 
facturer  presents  no  studies  specifically 
related  to  the  safety  of  this  particular 
vaccine.  Human  safety  is  addressed  in 
the  submission  by  references  to  two  texts 
on  the  practice  of  pharmacy  (Ref.  10) 
and  bacteriology  (Ref.  11) ,  which  include 
the  use  of  killed  bacterial  vaccines  for 
Immunization.  The  submission  refers  to 
Willis’  (Ref.  12)  study  of  500  rheumatic 
patients  treated  with  a  heat-killed  poly¬ 
valent  streptococcal  and  staphylococcal 
pr(xluct.  “There  was  temporary  aggrava¬ 
tion  of  joint  pain  but  in  not  a  single  in¬ 
stance  were  effects  observed  attributahle 
to  the  vaccine,  while  the  ideal  dosage  was 
being  determined.’’  There  are  no  refer¬ 
ences  to  Massell’s  recent  studies  (Ref. 
13)  with  purified  M-protein  vaccines  of 
streptococci,  during  which  reactions 
were  noted. 

Consideration  is  given  to  several  refer¬ 
ences  cited  (Refs.  14  through  17)  on  the 
local  or  systemic  reactions  that  may 
occur  after  the  injection  of  vaccine:  none 
are  said  to  have  been  significant  or 
severe. 

Marketing  experiences  in  which  no  ad¬ 
verse  reactions  were  reported  to  the 
manufacturer  in  1971  and  1972,  are  cited 
In  support  of  the  safety  of  this  product. 

No  analyses  of  clinical  case  reports  are 
Included  in  the  pres^tation. 

f.  Benefit-risk  consideration.  No  spe¬ 
cific  conditions  for  the  use  of  this  prod¬ 
uct  are  cited.  The  desensitization  of  per- 
s(ms  sensitive  to  bacteria  of  the  respira¬ 
tory  tract  can  enccMnpass  a  variety  of 
clinical  conditions.  The  inference  is  that 
the  vaccine  will  be  used  chiefiy  in  asthma 
related  to  respiratory  infection.  This  im¬ 
plies  the  existence  of  a  subix>pulation 
that  reacts  in  a  peculiar  fashion  to 
bacterial  infections.  This  population 
needs  to  be  more  clearly  identified  and 
monitored  for  both  good  or  bad  effects 
of  the  use  of  vaccine  to  be  estimated. 

The  risk  of  immediate  catastrophic 
reactions  to  mixed  bacterial  vaccine 
might  be  assumed  to  be  very  low,  in  view 
of  the  many  years  of  clinical  use  of  vari¬ 
ous  vaccines,  and  the  paucity  of  such 
reports  in  the  literature.  Adverse  reac¬ 
tions  have  not  been  reported  to  the 


manufacturer  in  marketing  experience 
In  1971  and  1972  according  to  this  sub¬ 
mission.  The  possibility  of  the  risks  of 
late  or  mild  reactions  to  bacterial  prod¬ 
uct  have  been  noted  and  discussed  by 
the  Panel.  These  possibilities  are  not 
dealt  with  in  this  submission. 

4.  Conclusions — a.  Critique.  The  entire 
presentatiOTi  is  sketchy,  particularly  in 
the  details  relating  to  the  actual  cwnpo- 
sitlon  of  the  product  and  its  method  of 
manufacture.  There  is  meager  Informa¬ 
tion  regarding  potency,  the  sercrtogic 
tests  described  and  how  they  apply  to  the 
standardization  of  the  vaccine.  There  are 
no  studies  directly  related  to  the  safety 
or  effectiveness  of  this  particular  com¬ 
bination  of  bacterial  vaccines,  in  either 
animals  or  humans.  The  literature  cited 
as  supporting  its  safety  and  effectiveness 
is  meager  and.  in  fact,  (joncems  prepara¬ 
tions  having  similar  bacterial  content, 
but  containing  heat  or  chemically  killed 
OTganisms.  It  includes  other  aspects  such 
as  immunization  and  interferon  produc¬ 
tion,  as  well  as  desensitization. 

b.  Recommendations.  It  is  recom¬ 
mended  that  this  product  be  placed  in 
Category  niB  and  that  the  awJropriate 
product  license(s)  be  revoked  for  the 
following  reasons: 

(1)  There  is  no  substantial  evidence 
of  safety  or  effectiveness. 

(2)  -There  is  no  evidence  prestunptive 
of  safety.  The  evidence  cited  frc«n  the 
literature  by  the  manufacturer  refers  to 
other  similar  combinations  of  bacterial 
species  and  thus  does  not  apply  in  par¬ 
ticular  to  the  combinations  under  con¬ 
sideration. 
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Staphage  Ltsate  (SPL)  p<»  Staphylo- 

(XiccAL  Disease  Manufactured  by  Del- 

MONT  Laboratories,  Inc. 

Smith  (Ref.  1  below),  in  a  recent  re¬ 
view.  stated  that  between  1900  and  1904, 
Wright  coined  the  term  “autogenous  vac¬ 
cine”  and  introduced  autogenous  vac¬ 
cines  into  the  treatment  of  patients  with 
chronic  or  recurrent  infections.  Smith 
describes  the  results  obtained  by  inves¬ 
tigators  other  than  Wright  as  inconsist¬ 
ent,  ranging  from  patients  who  appeared 
to  undergo  some  harm,  to  others  in  whtxn 
the  disease  was  unaltered,  to  some  who 
seemed  to  have  had  dramatic  responses. 

Wright  utilized  a  typhoid  vaccine 
consisting  of  killed  bacilli  whose  ad¬ 
ministration  was  followed  by  agglutinin 
fohnation.  Later,  he  measured  responses 
with  an  opsonocytophagic  test,  which  he 
had  developed.  Rrom  typhoid  vaccine,  he 
went  on  to  treat  patients  suffering  from 
recurrent  boils  over  a  period  of  months 
to  years  with  a  vaccine  made  from  heat- 
killed  homologous  staphylococci  isolated 
from  the  individual.  He  reported  that  as 
the  opsonic  index  improved  following  in¬ 
creasing  doses  of  the  vaccine,  the  pa¬ 
tient’s  boils  tended  to  disappear.  While 
small  “stimulating  doses”  of  the  vaccine 
seemed  to  improve  the  rate  of  phago¬ 
cytosis,  this  was  not  always  readily  ac¬ 
complished  because  some  vaccine  doses 
produced  either  local  or  sj^stemic  reac¬ 
tions,  or  both. 

’The  use  of  autogenous  vaccines  in  the 
treatment  of  asthma  was  initiated  as 
early  as  1910  by  Sicard  (Ref.  2) .  By  1920, 
Rackemann  (Ref,  3)  had  begun  to  treat 
such  patients  with  autogenous  vaccines 
prepared  from  heat-killed  organisms 
that  had  been  Isolated  from  their  sputa. 
He  used  ^dn  tests  to  demonstrate  hy¬ 
persensitivity  and  subsequently  con¬ 
cluded  that  the  vaccine  acted  through 
“desensitization’’  of  the  patient  to  his 
bacterial  fiora. 
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During  the  following  20  years,  argu¬ 
ments  and  interest  waxed  and  waned 
over  the  use  of  staphylococcal  and 
“respiratory  bacterial”  vaccines.  A  de¬ 
crease  in  toeir  popularity  followed  the 
appearance  of  sulfonamides  and  anti¬ 
biotics.  When  penicillin  resistance  in 
staphylococci  became  a  problem  in  the 
late  1950’s  and  early  1960’s,  there  was 
a  resurgence  of  interest  in  other  forms  of 
therapy,  but  vaccines  did  not  achieve 
great  popularity,  probably  because  many 
of  the  problem  illnesses  were  acute  and 
not  suited  to  an  agent  that  required  long¬ 
term  administration. 

Recently,  as  interest  in  cell-mediated 
immunity  has  come  to  the  fore,  Mudd 
and  others  have  proposed  that  repeated 
injections  of  staphylococcal  vaccines  in 
the  experimental  animal  suppress  the 
reactivity  of  its  leucocytes  to  the  injected 
antigens. 

In  another  direction,  Twort  in  1915 
and  d’Herelle  somewhat  earlier,  inde¬ 
pendently  discovered  a  transmissible 
lytic  effect  on  bacteria  (bacteriophage), 
which  became  known  as  the  Twort- 
d’Herelle  phenomenon.  Since  living  bac¬ 
teria  were  lysed  in  vitro,  it  was  only  nat¬ 
ural  for  bacteriophage  to  become  attrac¬ 
tive  as  a  potential  therapeutic  agent. 
Consequently,  phage  was  used  in  the 
living  host  as  well  as  for  the  prepara¬ 
tion  of  material  for  immunization.  Eaton 
and  Bayne- Jones  extensively  reviewed 
(Ref.  4)  the  subject  of  bacteriophage 
therapy  and  concluded  that  “The  fa¬ 
vorable  reports  may  have  been  due  to  the 
specific  immunizing  action  of  bacterial 
proteins  in  the  material  used  and  to 
nonspecific  effects  of  the  broth  filtrates.” 
They  also  summarized  a  report  by  Lar- 
kum,  who  had  treated  patients  with 
furimculosis  by  injecting  2.0  milliliters  of 
bacteriophage  subcutaneously  on  2  suc¬ 
cessive  days.  Among  208  patients  who 
received  such  treatment,  60  had  no  reac¬ 
tions,  72  had  mild  responses,  15  had 
general  responses,  and  2  had  severe  reac¬ 
tions.  No  information  on  reactions  was 
obtained  from  the  remainder.  Larkum 
also  stated  that  78  percent  of  his  pa¬ 
tients  had  no  recurrences  in  the  6-month 
period  following  treatment.  Only  3  per¬ 
cent  were  unimproved,  and  the  remain¬ 
der  had  reciurences  of  varying  degrees. 
Thirteen  of  the  “cured”  patients  had 
previously  failed  to  respond  to  autogen¬ 
ous  vaccines.  Only  2  of  23  acne  patients 
were  “cured”  by  phage  injections. 

The  Eaton,  Bayne-Jones  review  con¬ 
cludes  that, 

Wblle  bacherlophage  dissolved  sensitive 
bacteria  In  ctiltures  and  causes  numerous 
modifications  of  the  organisms.  Its  lytic  ac¬ 
tion  in  the  body  Is  inhibited  or  greatly  Im¬ 
peded  by  blood  and  other  body  fiulds. 

With  the  interest  in  acute  and  chronic 
staphylococcal  infections  on  the  part  of 
both  physicians  and  patients  during  an 
era  when  no  suitable  chemiced  or  anti¬ 
biotic  therapy  was  available,  attempts 
were  made  to  either  Induce  or  to  bolster 
the  defenses  of  the  host.  Apparently, 
Staphage  Lysate  (SPL)  was  an  out¬ 
growth  of  this  search. 


1.  Description.  Accxx'ding  to  the  submission, 
The  product  Is  an  ultrafiltrate  of  the  com¬ 
plete  bacteriophage  lysate  (Oratla  polyvalent 
bacteriophage)  of  appropriate  specific  prop¬ 
agating  strains  (parent  cultures)  of  Staphy¬ 
lococcus  aureus  (Cowan  Serological  Types  I 
and  III) . 

It  is  further  stated  that: 

Bacteriological  sterility  is  achieved  by  use  of 
excess  bacteriophage  and  ultrafiltration  (0.02 
Selas  filter  candles)  and  maintained  by 
meticulous  aseptic  technique. 

The  finished  product  consists  of  the  fol¬ 
lowing: 

a.  A  full  representation  of  the  antigenic 
components  of  the  entire  staphylococcal 
cell  (1.2-L8X10'*  colony-forming  units/ 
ml)  rendered  soluble  by  the  lytic  process, 
the  metabolites  and  the  heat  labile  and 
heat  stable  intra-  and  extra-cellular  en¬ 
zymes  elaborated  by  S.  aureus; 

b.  Active  bacteriophage  (Ixl0’'-lxl0* 
plaque -forming  units/ml) ; 

c.  Ingredients  of  the  culture  medium 
(Bacto,  heart  infusion  broth,  dehydrated, 
Difco) . 

•2.  Labeling.  SPL  is  marketed  as  two 
products,  each  labeled  Bacterial  Antigen. 
One  (white  label)  states  that  it  is  made 
from  Staphylococcus  aureus.  Serologic 
Type  I  and  is  for  aerosol,  topical  and  oral 
use  only.  For  aerosol  us£^e  the  dosage 
range  is  0.1  to  1.0  milliliter,  for  topical 
usage  the  dosage  range  is  0.25  to  2.0  milli¬ 
liters,  and  for  oral  usage  the  dosage  range 
is  1.0  to  2.0  milliliters.  The  label  includes 
a  lot  number,  expiration  date,  and  in¬ 
structions  to  store  the  product  at 
(±3'’C).  The  product  contains  no  pre¬ 
servative  and  is  not  to  be  used  if  it  be¬ 
comes  cloudy.  Each  i>ackage  contains  10 
milliliters. 

There  are  two  package  types  for  the 
second  preparation,  SPL-Types  I  and  III. 
One  is  the  same  as  for  SPL-I,  described 
in  the  preceding  paragraph,  and  the 
other  contains  similar  statements  on  its 
label  (yellow),  except  that  it  is  for  sub¬ 
cutaneous  and  aerosol  usage.  For  sub¬ 
cutaneous  usage  the  dosage  range  is  0.05 
to  0.5  milliliter  and  for  sierosol  usage  the 
dosage  range  is  0.1  to  1.0  milliliter.  A 
package  consists  of  ten  1 -milliliter  am¬ 
pules,  each  containing  equal  parts  of 
Types  I  and  in  staphylococci.  It  too  has 
no  preservative,  and  the  user  is  cautioned 
to  employ  “a  separate  heat-sterilized 
syringe  and  needle  for  each  patient”  and 
not  to  use  the  product  should  it  appear 
cloudy. 

3.  Analysis — a.  Animal  safety  data. 
Each  lot  is  tested  prior  to  its  release  in 
accordance  with  FDA  regulations.  It  is 
stated  that, 

during  the  course  of  routine  testing  of  280 
lots  over  a  period  of  15  years  (never)  has  any 
evidence  of  significant  unfavorable  symptoms 
or  deaths  of  1,120  test  animals  resulting  fnnn 
the  administration  of  SPL  has  been  observed. 

From  time  to  time,  other  nonroutine 
tests  have  been  conducted.  These  have 
included  two  intravenous  doses  of  25  mil¬ 
liliters  each  to  three  grown  chinchilla 
rabbits  at  7-day  intervals,  with  none  ever 
becoming  ill,  I/i^enever  such  rabbits  were 
retested  after  a  12-week  period  with  3 
milliliters  per  kilogram  intravenously, 


none  showed  any  evidence  of  hypersen¬ 
sitivity. 

b.  Human  safety  data.  This  is  based 
upon  correspondence  with  individual 
physicians  and  reports  in  the  literature 
(Refs.  15  and  17).  In  addition,  the  sub¬ 
mission  states  that  millions  of  (loses  have 
been  administered  and  that  there  have 
been  “no  complaints  of  prohibitively  un¬ 
desirable  side  effects  resulting  from  SPL 
administration,  when  used  as  directed.” 

c.  Effectiveness  data.  The  following 
data  were  submitted  by  the  manufacturer 
regarding  the  finished  biological  product. 

(1)  Controlled  studies  (Ref.  15). 

(2)  Partially  controlled  or  uncon¬ 
trolled. 

(3)  Documented  case  reports  of  in¬ 
dividual  patients  submitted  by  their 
physicians. 

(4)  Pertinent  marketing  experiences 
that  may  influence  a  determination  as 
to  the  effectiveness  of  the  finished  bi¬ 
ological  product.  Representative  letters 
from  physicians  were  included  with  the 
submission. 

The  prcxiucer  “has  never  made  a  prac¬ 
tice  of  journal  advertising  or  direct  mail 
advertising.”  SPL  is  promoted  only  by 
providing  physicians  who  prescribe  it  or 
those  who  ijiquire,  with  “documented  re¬ 
sults  of  current  studies  relevant  to  SPL 
which  appear  in  learned  medical  and 
scientific  journals  along  with  clinical 
notes  (case  reports)  and  periodic  infor¬ 
mation  letters.”  Presumably,  this  is  the 
method  that  has  been  used  to  estimate 
effectiveness  and  to  transmit  this  infor¬ 
mation  to  the  physician.  Copies  of  some 
reports  from  journals  were  provided  in 
the  subnussion.  One  of  the  more  recent 
papers  states  that  if  mice  were  injected 
repeatedly  with  staphylococci  and  if  they 
were  then  “elicited”  by  SPL,  the  mice 
were  subsequently  more  resistant  to  in¬ 
fluenza  virus  (Ref.  5). 

Mills  (Ref.  18)  described  his  experi¬ 
ences  beginning  in  1946  with  SPL-like 
material  administered  by  nasal  aerosol  as 
a  supplement  to  other  treatments  of 
sinusitis.  The  author  discusses  60  cases 
of  chronic  sinusitis,  which  “constitute  a 
random  sampling  of  patients  who  had 
proven  stubborn  to  conventional  treat¬ 
ment.”  When  he  combined  the  “excel¬ 
lent”  and  “good”  responders,  78  percent 
fell  into  this  combination.  These  response 
categories  are  not  defined  nor  was  any 
attempt  made  to  achieve  randomization 
or  “blindness.”  This  is  in  essence  an 
anecdotal  report,  which  does  not  lend  it¬ 
self  to  objective  analysis. 

Baker  (Ref.  15)  described  a  4-year 
study  of  staphylococcus  phage  lysate 
aerosol  therapy  in  chronic  asthma.  The 
50  patients  studied  were  selected  from 
a  group  of  150  receiving  intranasal  and 
intrabronchial  treatment  with  SRL  aero¬ 
sol,  and  40  were  selected  on  the  basis  of : 

(i)  Those  who  had  received  adequate 
allergic  therapy  for  5  months  or  more 
with  little  or  no  benefit; 

(li)  Those  who  had  had  bronchial 
asthma  long  enough  so  that  the  course 
of  their  symptoms  was  steady  and  con¬ 
stant; 

(Hi)  Those  whose  nasal  and  naso¬ 
pharyngeal  repeated  cultures  revealed 
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the  presence  of  pathogenic  staphylococci; 

(iv)  Thoee  without  other  systemic  dis¬ 
ease  that  could  c<mfuse  the  asthmatic 
picture. 

Twenty  patients  were  selected  as  con¬ 
trols  and  were  given  aerosol-containing 
culture  medium.  The  basis  for  selecting 
the  c(mtrols  was  not  defined. 

The  treated  (experimental)  group 
received  SPL  Intranasally  after  clearance 
of  the  airway  by  Irrigation  with  “isotonic 
dextrose  or  physlok^ic  saline.”  Vasocon¬ 
strictor  nose  drops  were  described  as  be¬ 
ing  used  to  clear  the  nares  of  excessive 
mucus.  SPL-deslgnated  Type  I  and  Type 
m  were  described  as  being  available,  but 
Type  m,  for  reasons  not  explained,  gave 
rise  to  “fiare  ups”  of  asthmatic  symp¬ 
toms,  and  its  use  was  discontinued. 

The  Tsrpe  I  Lysate  was  rendered  ac¬ 
cording  to  the  following  schedule: 


Dose  number  and 

Dosage 

Site  of 

interval  Lysate 

volume 

(milliliter) 

applieatioTi 

1  to  6,  q  1  to  4  days.  Type  I. 

0.1  to  0.2. 

Intranasal. 

7  to  12,  q  2  to  7  days _ do _ 

.  0.2  to  0.6. 

Do. 

13  to  22,  q  4  to  7  ...do 

0.2  to  1.0. 

Intranasal  and 

days. 

iiitra- 

bronohial. 

The  controls  were  described  as  having 
no  Improvement  or  reaction  during  the 
first  6  we^  of  the  study.  At  the  end  of 
6  weeks  the  control  group  was  started  on 
SPL. 

Ihe  authors  described  definite  im¬ 
provement  in  all  patients,  although  im¬ 
provement  was  described  in  some  in¬ 
stances  during  the  first  six  treatments, 
with  continued  improvement  thereafter. 
No  compilation  of  treatment  results  was 
described  for  the  6-week  period  during 
the  contrcdled  portion  of  the  study. 

Results  were  described  as,  44  percent 
(22  patients)  “excellent,"  42  percent  (21 
patients)  “good”  and  14  percent  (7  pa¬ 
tients)  “fair.”  This  study  cannot  be  con¬ 
sidered  a  ccmtrolled  study,  but  if  the  ob¬ 
servations  are  accurate  that  status  asth- 
maticus  attacks  were  prevented  In  a 
group  described  as  severe  asthmatics, 
some  degree  of  effect  may  be  Inferred. 

Reactions  were  noted  only  in  the  early 
stages  of  treatment  and  were  described 
as  mild.  The  discarding  of  a  batch  of  test 
material  because  of  reactions  is  noted 
and  implies  a  potential  for  other  reac¬ 
tions. 

As  regards  the  studies  of  Salmon  and 
Symonds  (Ref.  17) ,  the  Panel  notes  that 
patients  are  said  to  have  recovered  be¬ 
cause  of  antibody  induction  but  no  data 
demonstrating  such  responses  are  pro¬ 
vided.  Cases  were  treated  over  a  7-year 
period,  1954-1961. 

Boger  et  al.  (Ref.  6)  described  an  at¬ 
tempt  to  control  staphylococcal  skin  in¬ 
fections  among  institutionalized  men¬ 
tally  retarded  individuals.  Although  the 
authors,  at  (me  point,  tried  to  control 
their  studies,  the  description  of  the  pro¬ 
cedure  devis^  for  this  purpose  is  incom¬ 
plete.  Their  lu'evious  trials  were  essen¬ 
tially  anecdotal  and  limited  to  the 
"wwst”  cases.  The  “controlled”  series 
was  indecisive.  There  was  no  discernible 


difference  in  the  results  in  the  two  groups 
(16  persons  each),  but  the  total  level  of 
skin  infections  had  decreased.  Boger  in 
his  discussion  states. 

Of  some  Interest  Is  the  fact  that  some  lots  of 
the  bacterlophage-lyeed  vaccine  and  certain 
commercially  available  toxoids  have  not  given 
significant  rises  of  antibody  titers  as  meas¬ 
ured  by  the  Boger-Frankel-Gavln  test. 

Whatever  the  merits  of  this  antibody 
system,  this  experience  may  point  to 
some  differences  in  lot  potency  of  shelf - 
life  resistance. 

Bryant  et  al.  (Ref.  7)  described  a  ran- 
d(»nized  double-blind  trial  in  which  SPL 
prepared  by  Delmont  Laboratories  was 
used  as  the  vaccine.  The  controls  re¬ 
ceived  broth  used  to  produce  the  vaccine. 
The  subjects  were  children  6  to  12  years 
of  age,  Uving  in  an  institution  under  g(X)d 
hygienic  conditions.  No  differences  were 
noted  between  the  effects  of  either  the 
vaccine  or  placebo  on  the  occurrence  of 
furunculosis. 

Some  information  sheets  sent  to  phy¬ 
sicians  by  the  manufacturer  contain 
brief  case  reprts,  sometimes  with  ccm- 
flicting  conclusions.  One,  dated  July  1971, 
ends  with  “In  line  with  this  new  concept 
of  cell-mediated  immunity  the  use  of 
SPL  as  a  specific  eliciting  agent  is  mak¬ 
ing  significant  advances.”  In  another 
clinical  note,  dated  February  1972,  after 
describing  the  case  of  a  6-year-old  child 
with  bronchial  asthma,  there  is  the 
statement,  “Injections  have  been  shown 
to  be  the  best  method  to  maintain  im¬ 
munity  to  staphykKX>ccl.”  In  a  following 
note,  after  a  lengthy  discussion  about 
how  SPL  may  be  “altering  the  macro¬ 
phage  of  the  patient,  that  is  converting 
cellular  allergy  to  cellular  immvmity,” 
there  is  the  statement  that, 

Clinical  observations  reported  to  this  labora¬ 
tory  by  physicians  over  the  past  15  years  in 
which  SPL  has  been  found  to  be  effective 
in  reducing  the  number  and  severity  of  up¬ 
per-respiratory  Infections,  add  to  the  mount¬ 
ing  evidence  in  support  of  nonspecific  cellu¬ 
lar  immunity. 

The  individual  case  report  forms, 
which  constitute  the  major  share  of 
this  pcKtion  of  the  submission,  record 
brief,  unc(Hitrolled  observations  that 
usually  Include  a  general  diagnosis,  lit¬ 
tle  or  no  evidence  for  a  8taphyloc(x;cal 
origin  of  the  problem,  some  indication 
of  the  route  of  administration,  but  often 
not  of  dosage,  and  end  with  a. check¬ 
mark  alongside  of  “excellent”  to  indi-- 
cate  the  degree  of  clinical  respcmse. 

More  recent  publications,  which  date 
from  about  1970,  are  concerned  with  the 
questi(Hi  of  delayed-type  h3fpersensitiv- 
ity.  “Delay ed-T:^e  Hypersensitivity  to 
Staphylococcus  aureus  in  Human  Sub¬ 
jects”  (Ref,  8)  is  a  brief  report  of  ob¬ 
servations  in  52  patients  “predominantly 
suffering  from  recurrent  sinusitis, 
bronchitis  and  asthma,  recurrent  sec¬ 
ondary  infection  in  atopic  eczema,  or 
furunculosis.”  Patients  receiving  other 
forms  of  hyposensitization  treatment 
were  ctmtinued  unchanged.  Each  of  the 
52  received  an  intracutaneous  injection 
of  0.1  milliliter  of  SPL  once  weekly  for 


6  weeks.  These  skin  tests  were  read  at 
^^-hour,  3, 12, 24  and  48  hours  after  each 
injection.  The  first  three  tests  produced 
marked  immediate  reactions  (within  30 
minutes) ,  which  subsided  within  3  hours, 
recurred  at  12  hours,  and  reached  a 
maximum  at  12  to  24  hours.  The  aver¬ 
age  diameter  of  the  erythematous  reac- 
ticm  decreased  after  3  we^s.  Itie  au¬ 
thors  concluded  that  the  decrease  In 
skin  reaction  resulted  from  hyposensiti¬ 
zation  and  that  such  hyposensitization 
was  a(xx>mpanied  by  “activation  of  the 
reticuloendothelial  system  and  with  in¬ 
creased  capacity  of  the  macrophages  to 
inactivate  intracellular  agents.”  Discus¬ 
sion  of  these  findings  stated  that  the  au¬ 
thors  are  “well  aware  that  presentation 
of  the  above  data  does  not  constitute 
acceptable  evideni^  of  (fiini(^  efiScacy.” 

Mudd  (Ref.  9)  stated  that  the  as¬ 
sumption  that  circulating  antib<xiles 
protect  against  staphylcxoccal  infections 
was  Incorrect.  He  hypothesized  that  most 
humans,  as  the  result  of  frequent  in¬ 
fections,  have  delayed  hypersensitivity 
to  Staphylococcus  aureus  and  that  cell- 
mediated  immunity  can  be  “elicited”  by 
staphylococcal  antigens  such  as  SPL.  No 
data  dealing  with  this  material  or  staph¬ 
ylococcal  infections  are  presented. 

Other  papers  by  Mudd  and  colleagues, 
which  were  provided  in  the  submission, 
describe  studies  hi  rabbits  and  mice.  It 
is  pointed  out  that  rabbits,  as  the  result 
of  Infeotions,  develop  delayed-type 
hypersensitivity  to  sta^yloco<5cl.  Also, 
the  staphylocoeeal  killing  capacities  of 
macroF^jages  were  increased  statistically 
when  given  SPL  kntva-  or  subcutaneou.s- 
ly  in  0.1  to  0.2  nyUfflter  amounts. 

Subsequently,  Mudd  rQ:>orted  that 
mice  hypersensitlvlte  to  Staphylococcus 
aureus  and  treated  with  SPL  had  in¬ 
creased  resistance  to  vaccinia  and  influ¬ 
enza  virus  infecticms.  In  mice,  also,  it 
was  found  that  the  ability  of  their  leu- 
k(x:ytes  to  kill  staphylococci  was  en¬ 
hanced  by  treatment  with  SPL.  Prom 
this  and  other  reports,  it  was  concluded 
that  (SPL)  specifically  activated  macro¬ 
phage  are  “nonspecific  in  their  capacity 
to  inactivate  Intracellular  disease 
agents”  (Ref.  16).  However,  these  au¬ 
thors  do  not  take  into  consideration  the 
possible  role  of  cross-reactivity  between 
taxonomically  unrelated  bacteria  and 
other  antigens. 

d.  Labeling.  Five  routes  of  administra- 
ti(m  are  listed,  but  either  single  or  mul¬ 
tiple  methods  may  be  called  for  “in  the 
treatment  of  staphylococcal  infection 
and  disease.”  Further  it  is  stated  that: 

SPL  Is  indicated  in  all  primary  and  sec¬ 
ondary  6tapliyl(x:occaI  infections  involving 
the  Bino-respiratory  taturt,  skin,  mucous 
membranes,  wounds,  bums,  grafts  and  gas¬ 
trointestinal  system. 

SPL  Is  Indicated  for  the  staphylococcal 
components  of  those  mixed  infections  in 
which  the  “SYKtlROISTIC”  factor  is  causing 
increasingly  severe  problems. 

SPL  is  especially  indicated  for  deep-seated 
infections  such  as  staphylococcal  septice¬ 
mias,  intractable  oeteomyelltis,  severe  pus¬ 
tular  acne,  chronic  recurrent  furunculosis 
and  sinusitis. 
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SPL  affords  a  specific  therapy  for  staphy¬ 
lococcus  infections,  and  may  be  used  safely 
for  the  prophylaxis  and  control  of  staphy¬ 
lococcal  disease  without  the  hazards  of  hy¬ 
persensitivity  or  toxic  reactions. 

In  addition,  “SPL  Types  I  and  IH 
cover  more  than  90  percent  of  all  strains 
(staphylococcal).”  This  includes  phage 
types  80/81,  54  and  other  antibiotic- 
resistant  strains. 

SPL  is  a  standardized  product.  Each  milli¬ 
liter  contains: 

(a)  2,000  million  lysed,  antlgenically  potent 
Staphylococcus  aureus,  antigenic  Types  I 
and  III,  as  a  whole  culture  antigen  in  solu¬ 
tion,  and 

(b)  more  than  10,000  million  active  Staph¬ 
ylococcus  bacterial  phage  particles. 

Accordingly.  SPL  provides  (1)  a  potent 
antigen  which  stimulates  high  antibody  re¬ 
sponse  in  the  host,  and  (2)  the  bacteriophage 
that  destroys  the  infecting  organism  on  con¬ 
tact. 

Children  receiving  the  vaccine  sub¬ 
cutaneously  should  receive  one-half  the 
adult  dose.  When  other  routes,  e.g.,  aero¬ 
sol,  topical,  or  oral  are  employed,  dosages 
for  adults  and  children  are  the  same. 
For  infants,  nose  drops  or  oral  doses  are 
the  preferred  routes.  One  should  also 
treat  acute  Infections  with  more  frequent 
administrations  than  for  subacute  or 
chronic  cases. 

When  the  subcutaneous  route  Is  used, 
it  is  recommended  that  supplementary 
doses  should  be  administer^  topically 
either  by  spray,  pack,  or  installation,  if 
open  lesions  or  wounds  are  present.  In 
gastrointestinal  infections,  oral  doses  of 
1  to  2  milliliters  are  given  every  12  to 
24  hours. 

The  best  dosage  schedule  Is  the  one  which 
produces  the  desired  therapeutic  results 
without  causing  either  systemic  or  excessive 
local  reactions.  After  reaching  top  or  opti¬ 
mum  dose,  that  dose  (the  maintenance  dose) 
Is  repeated  at  1-  to  4-week  intervals.  Toler¬ 
ance:  The  maximum  quantity  of  SPL  that 
can  be  given  without  producing  general,  vac- 
clne-Uke  reactions  (malaise.  Increase  In  tem¬ 
perature)  ;  or  an  excessive  local  reaction 
(redness  greater  than  2  Inches  In  diameter 
or  uncomfm^ble  soreness). 

Administered  as  suggested,  SPL  Is  non- 
toxic,  nonsensitizing,  nonirritating  to  any 
body  tissue  or  fiuld.  No  reported  anaphylac¬ 
tic  reactions. 

The  package  insert,  dated  April  1972, 
contains  essentially  the  same  material, 
except  that  it  is  expanded  and  lists  14 
bibliographical  references.  In  discussing 
the  rationale  for  using  SPL,  the  state¬ 
ment  is  made  that  although  for  a  long 
time  it  was  thought  that  it  fimctioned 
primarily  to  Induce  antibacterial  anti¬ 
bodies,  this  is  not  supported  by  modem 
clinical  and  laboratory  studies. 

Benefit  from  staphylococcal  vsicclnes  and 
equivalent  staphylococcal  products  Is  now 
coming  to  be  imderstood  as  resulting  from 
favorable  effect  upon  the  state  of  cellular 
sensitivity  to  Staphylococcus. 

It  is  further  stated  that  repeated  treat¬ 
ment  with  SPL  markedly  reduces  cellular 
hypersensitivity  to  Staphylococcus  au¬ 
reus.  The  sevei^  references  submitted  to 
support  this  conclusion  are  described  in 
the  insert  as  “still  uncontrolled.”  The 
additional  point  is  made  that  SPL  con¬ 


tains  active  polyvalent  bacteriophage, 
which  is  able  “to  lyse  in  vitro  a  signifi¬ 
cant  proportion  of  the  field  strains  of 
staphylococcus,  in  particular  the  notori¬ 
ous  hospital  strains.”  No  preservatives 
are  add^  to  SPL  in  order  “to  maintain 
maximum  antigenic  potency  and  phage 
activity.” 

Aerosols  or  nose  drops  of  Staphage  Lysate 
are  the  classic  methods  to  Induce  a  specific 
local  and  systemic  Immunity  to  staphylococci 
by  lysis  and  rapid  absorption  of  the  antigen 
In  the  anterior  nares,  the  main  reservoir 
of  pathogenic  staphylococci.  Intranasal  aero¬ 
sol  Inhalations  allow  direct  access  to  the 
sinuses,  throat  and  bronchial  tubes;  com¬ 
bined  with  subcutaneous  Injections  better 
clinical  results  are  obtained. 

This  is  followed  by  a  description  as  to 
how  the  aerosols  should  be  administered. 
Inhalations  may  be  repeated  at  1-  to  3- 
day  intervals  with  increasing  doses  to  a 
maximum  of  0.5  to  1  millileter,  depend¬ 
ing  upon  urgency  and  tolerance.  For  bet¬ 
ter  coverage,  one  is  advised  to  combine 
this  with  subcutaneous  injections  and 
oral  doses.  SPL  may  also  be  given  by 
nose  drops  at  home,  between  visits,  to  re¬ 
duce  the  dissemination  of  the  offending 
staphylococci  from  the  anterior  nares. 
Sterile  droppers  should  be  obtained  for 
this  purpose.  When  drops  are  instilled, 
the  droppers  should  not  touch  the  nose 
“or  anything  else.”  Those  with  allergies 
should  be  started  on  SPL  Type  I  by  aero¬ 
sol  and  when  a  plateau  has  been  reached, 
Types  I  and  III  may  be  tried. 

Oral  administration  is  rceommended 
for  the  specific  treatment  of  staphylo¬ 
coccal  enterocolitis.  This  may  be  rein¬ 
forced  by  either  concurrent  subcuta¬ 
neous  injections  or  nose  drops  or  both. 
Accessible  lesions  (skin,  mucous  mem¬ 
branes,  eye,  ear,  bums,  sinus  tracts  and 
ulcers)  can  be  treated  by  topical  appli¬ 
cations  of  SPL  I  and  III  as  sprays,  drops, 
packs,  or  irrigations. 

Under  “Precautions”  there  is  a  state¬ 
ment  that. 

In  common  with  all  antigens  employed  to 
stimulate  the  production  of  antibodies  that 
are  protective  In  the  event  of  subsequent 
disease,  SPL  presents  the  remote  potential  of 
host  sensitization  to  staphylococcal  or  bovine 
protein.  No  Instances  of  anaphylactic  shock 
have  been  observed  In  many  thousands  of  In¬ 
jections  or  aerosols,  but  the  physician  m\ist 
bear  this  possibility  in  mind,  be  prepared  to 
deed  with  such  an  emergency  by  having  at 
hand  epinephrine,  intravenous  antihista¬ 
mines  and  COTtlcosterlods. 

The  patients  said  to  be  likeliest  to  have 
reactions  to  SPL  Tjrpe  ni  are  those  “with 
bronchial  asthma,  pulmonary  fibrosis 
and  emphysema,  bronchiectasis  and 
multiple  allergies  •  *  *.”  In  such  pa¬ 
tients,  SPL  presumably  should  not  be 
administered  by  inhalation,  but  the 
other  routes  should  be  satisfactory. 

To  prevent  relapses,  it  is  recommended 
that  booster  treatments  be  provided  ev¬ 
ery  2-  to  4-weeks  indefinitely,  either  by 
injections,  aerosols,  or  nose  drops. 

4.  Conclusions — a.  Critique.  What  be¬ 
gan  as  a  vaccine  designed  to  induce  anti¬ 
bodies  against  staphylococci  in  acute, 
subacute  or  chronic  infections  or  “al¬ 
lergy”  to  the  organism,  has  evolved  as 


the  “medical  rationale  for  use  of  Staph¬ 
age  Lysate  (SPL)  is  based  on  the  follow¬ 
ing  summarized  principles,”  (from  sec¬ 
tion  VII  of  the  Delmont  data  submission 
to  Panel) .  The  ability  of  macrophages  to 
destroy  intracellular  organisms  may  be 
increased  by  the  processes  of  “induction 
and  elicitation  of  reticuloendothelial 
function.”  “Induction”  follows  coloniza¬ 
tion  or  infection  by  Staphylococcus  au¬ 
reus  and  leads  to  delayed-type  hyper¬ 
sensitivity,  while  “elicitation  is  achieved 
by  administering  staphylococcal  anti¬ 
gens  present  in  Staphage  Lysate.”  The 
latter  leads  to  a  r^uction  in  cellular 
hypersensitivity  (desensitization)  which, 
in  turn,  provides  clinical  benefits.  The 
application  of  these  principles  offers 
“great  promise  in  cases  in  which  the  ca¬ 
pacity  of  macrophages  to  deal  with  in¬ 
tracellular  agents  Is  critical.” 

At  the  same  time,  it  is  emphasized  that 
SPL  contains  active  polyvalent  bacterio¬ 
phage,  which  in  vitro  can  lyse  different 
kinds  of  staphylococci.  The  statement 
concludes : 

with  a  view  to  conforming  to  appropriate 
labeling  of  SPL,  the  package  circular  clearly 
states  that  SPL  is  distributed  for  the  treat¬ 
ment  of  staphylococcal  Infections. 

The  package  insert,  while  describing 
a  number  of  disease  variants  and  pur¬ 
poses  for  which  SPL  treatment  could  be 
used,  has  moved  into  the  use  of  current 
immunologic  terminology  without  adding 
any  more  Information  than  was  avail¬ 
able  in  the  past. 

It  is  also  significant  that  while  it  is 
stated  that  this  vaccine  contains  live 
polyvalent  bacteriophage  at  the  time  of 
production  and  following  final  filtration, 
no  data  are  provided  as  to  its  persistence 
in  the  package  during  storage,  or  at  the 
expiration  date.  It  is  stressed  that  the 
bacteriophage  in  SPL  offers  additional 
therapeutic  benefits,  but  this  is  not  sup¬ 
ported  by  the  data.  Nor  is  there  informa¬ 
tion  as  to  whether  the  contained  phage  is 
antigenic  in  humans  or  animals.  The  re¬ 
cent  concern  about  bacteriophage  in  live 
virus  vaccines  (Ref.  13)  must  be  con¬ 
sidered  in  reviewing  this  product.  (See 
discussion  on  phage  in  statement  on 
safety.)  If  live  phage  is  present  then  the 
concern  about  harm  to  humans  either  in 
the  transmission  of  genetic  material 
capable  of  producing  cancer  and/or  de¬ 
generative  disease  (Ref.  14)  is  valid  and 
must  be  considered. 

The  fact  that  bacteric^ihage  can  rep¬ 
licate  in  certain  mammalian  cells  (Ref. 
13)  as  well  as  alter  nonpathogenic  bac¬ 
teria  to  pathogens  by  inducing  toxin 
production  are  additional  factors  to  be 
considered  in  the  evaluation  of  the  prod¬ 
uct’s  safety.  That  bacteriophages  are  po¬ 
tent  antigens  in  humans  has  been  shown 
by  Uhr  (Ref.  10)  in  newborn  premature 
infants.  The  0X174  bacteriophage  has 
subsequently  been  studied  by  Ochs,  Davis 
and  Wedgwood  (Ref.  11)  in  patients  with 
immunodeficiency  diseases.  Wedgwood 
and  Uhr  did  not  see  any  adverse  effects 
from  phage.  Klein-schmldt,  Oouthart 
and  Mun^  (Ref.  12)  have  reported 
that  T4  coliphage  may  Induce  interferon 
formation. 
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*nie  emphasis  wi  bacteriophage  ap¬ 
pears  to  be  unrelated  to  the  producer’s 
attempt  to  ascribe  the  benefits  of  SPL 
to  the  “dicitation”  of  cell-mediated  Im¬ 
munity.  While  the  resultant  “angry 
macrophages”  may  require  specific  stim¬ 
uli,  their  presumed  b^eficial  fimctions 
are  said  to  be  nonspecific,  suggesting  to 
the  manufacturer  a  potential  new  avenue 
for  the  use  of  this  product. 

Taken  as  a  whole,  the  data  cited  above 
Indicate  the  following: 

(1)  The  evidence  for  this  product’s 
safety  is  incomplete.  Since  bacteriophage 
genetic  material  has  been  reported  to 
enter  mammalian  cells  and  their  genetic 
comlwnents  under  certain  conditions, 
the  safety  of  bacteriophage  per  se  and 
especially  in  parenterally  administered 
blologlcals,  is  a  matter  of  concern,  e.g., 
witness  the  case  of  live  virus  vaccines 
(Ref.  13).  SPL  presents  an  analogous 
problem; 

(2)  This  product  is  said  to  contain  not 
only  all  components  of  the  lysed  staphy¬ 
lococcal  cell,  its  metabolites  and  en¬ 
zymes,  but  also  “ingredients  of  the  cul- 
txire  medium.”  The  latter  would  include 
beef  heart  infusion,  which  may  induce 
antibodies  that  cross-react  with  hmnan 
heart  muscle.  No  data  are  supplied  that 
the  vaccine’s  content  of  heart  infusion 
broth  is  safe  and  nonsensitizing  to  pa¬ 
tients  of  all  age  groups,  especially  when 
delivered  to  mucous  membranes.  In  the 
absence  of  evidence  to  the  contrary  for 
this  and  the  other  product  components, 
conclusions  as  to  the  safety  of  SPL  must 
be  held  in  abeyance; 

(3)  No  objective,  controlled  data  are 
supplied  that  demonstrate  that  SPL  is 
effective  in  the  treatment  of  staphy¬ 
lococcal  infections  and  the  other  listed 
conditions; 

(4)  The  suggested  indications  for  the 
use  of  SPL  are  diffuse,  ill-defined,  and 
have  undergone  changes  over  the  years 
so  as  to  now  include  a  new  set  of  un¬ 
substantiated  (in  man)  modes  of  action 
and  Indications  for  usage; 

(5)  No  justification  is  supplied  for  the 
selection  of  the  various  routes  of  admin¬ 
istration; 

(6)  No  evidence  is  provided  that  there 
is  live  bacteriophage  available  at  the 
time  when  the  material  is  used  and  that, 
if  present,  it  provides  any  therapeutic 
benefits; 

(7)  No  evidence  is  provided  that  the 
bacteriophage,  if  present,  is  antigenic  hi 
man  and  if  it  is,  that  such  antibodies 
affect  “therapeutic”  activity. 

b.  Recommendations.  It  is  recom¬ 
mended  that  this  product  be  placed  in 
Category  IIIB  and  that  the  appropriate 
license(s)  be  revoked  for  the  following 
reasons: 

(1)  There  is  no  substantial  evidence  of 
safety  or  effectiveness. 

(2)  There  is  no  evidence  presumptive 
of  safety. 

(3)  If  SPL  is  to  be  recommended  for 
use  as  a  stimulator  of  cell-mediated  Im- 
munitor,  either  specific  or  general,  this 
“new”  fimctlon  requires  evaluation  as  a 
new  biological. 
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Bacterial  Vaccine  Made  From  Pneumo¬ 
cocci,  Streptococci,  H.  Influenzae, 

AND  N.  Catarrhalis  (Entoral)  (V-404, 
V-408)  Manufactured  by  Eli  Lillt 

AND  Co. 

During  the  two  decades  following  the 
infiuenza  pandemic  of  1919,  extensive 
efforts  were  made  to  develop  effective 


vaccine  against  serious  infections  from 
various  bacterial  respiratory  pathogens. 
These  efforts  were  extended  to  include 
preventive  treatment  of  the  milder  recur¬ 
rent  bacterial  complications  of  the  com- 
mcm  cold.  Because  of  the  impression  that 
any  vaccine  effect  would  be  short-lived 
and  that  frequent  injections  would  be 
costly,  time  consuming  and  not  likely 
to  be  generally  accepted  by  patients,  re¬ 
search  on  oral  vaccines  was  instituted 
in  animals,  and  results  were  promising. 
In  addition  to  inducing  antibody  produc¬ 
tion,  vaccines  had  protective  effects  un¬ 
der  certain  conditions.  In  one  of  the  last 
studies  reported,  ENTORAL  protected 
rats  from  fatal  doses  of  pneumococcus 
Type  I.  The  recommended  human  dosj 
was  used  (Ref.  1  below). 

Proponents  of  oral  “cold”  vaccines 
recc^i^zed  the  problem  of  developing  a 
poljrvalent  vaccine  that  would  impart 
immunity  to  the  niunerous  species  of 
bacteria  that  might  complicate  respira¬ 
tory  viral  infection.  Rockwell  and  Van- 
Kirk  attempted  to  circumvent  this  prob¬ 
lem  by  selecting  organisms  with  high 
contents  of  heten^hile  antigens,  on  the 
basis  that  they  might  stimulate  much 
broader  immunity  than  would  species- 
specific  antigens  (Ref.  2).  They  ob¬ 
served  that  heterophlle  antibody  produc¬ 
tion  could  be  induced  by  oral  vaccine 
and  reported  some  correlation  between 
antibody  titer  and  clinical  improvement 
(Ref.  3).  Apparently  their  selection  of 
organisms  for  heterophlle  antigen  was 
the  basis  for  the  formulation  of  EN¬ 
TORAL  (Ref.  4) ,  though  this  is  not  ex¬ 
plicitly  stated  in  the  literature. 

1.  Description.  ENTORAL  is  an  oral 
vaccine  prepared  in  capsules.  Each  cap¬ 
sule  contains  the  following  heat-killed 
organisms: 

Billions 


A^AAAAV/AIO 

D.  pneumoniae  (types  1,  2,  5,  7) _  40  .0 

Streptococcus — 3  strains,  (Beta-group 

C,  untypable  alpha  and  gamma) _  15.0 

H.  influenzae — 2  strains _  2  .5 

N.  catarrhalis — 2  strains _  2  .5 


The  package  label  indicates  that  the 
vaccine  “may  be  useful  for  increasing 
resistance  to  bacterial  respiratory  infec¬ 
tions.”  The  recommended  dose  for  older 
children  and  adults  is  one  capsule  daily 
for  1  week,  then  twice  weekly  for  the 
dmation  of  the  “infection  season.” 

2.  Analysis — a.  Effectiveness.  Several 
reports  were  submitted  by  the  company 
which  indicated  that  oral  vaccine  can 
induce  antibody  production  and  animal 
protection.  The  contents  encouraged 
some  clinical  studies  in  the  1930’s.  Yet, 
even  a  predictable  antibody  response  in 
man  cannot  stand  as  adequate  proof  of 
effectiveness  unless  it  correlates  well  with 
a  significant  clinical  component  in  an 
adequately  controlled  study.  This  would 
app^  to  any  antibody  but  particularly 
to  heterophlle  antibody,  which  has  no 
known  direct  protective  effect.  The  as¬ 
sociation  of  heterophlle  immunity  and 
“cold”  protection  (Ref.  3)  was  found  as 
part  of  a  study  that  was  not  controUed 
adequately.  In  fact,  though  the  favor¬ 
able  reports  used  cimtrol  subjects,  the 
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controls  were  untreated.  Volunteers 
would  be  treated,  while  nonvolimteers 
served  as  controls. 

As  it  turned  out,  the  potential  value 
of  oral  vaccine  as  a  method  of  reduc¬ 
ing  absenteeism  in  schools  and  industry 
attracted  the  attention  of  physicians 
who  were  prepared  to  carry  out  double¬ 
blind,  placebo-controlled  studies.  Two  of 
these,  one  reported  in  1938  and  one  in 
1943,  showed  no  significant  benefits  from 
oral  vaccine  treatment.  Ihe  first  study, 
by  Diehl,  Baker  and  Cowan,  included 
information  on  the  frequency  of  “colds” 
in  University  of  Minnesota  students  who 
reported  from  memory,  for  the  year  pre¬ 
ceding  treatment  (Ref.  5).  Both  the 
treatment  and  control  groups  had  reduc¬ 
tions  of  70  percent  in  the  average  num¬ 
ber  of  “colds”  per  person  during  the 
treatment  period,  compared  with  the 
preceding  year — a  response  rate  similar 
to  that  of  treated  groups  in  the  earlier 
favorable  studies.  There  was  no  differ¬ 
ence  in  the  number  of  days  per  person 
lost  from  school.  The  source  of  the  vac¬ 
cine  used  was  not  given.  The  number  of 
organisms  per  capsule  differed  somewhat 
from  ENTORAL  as  it  is  now  marketed: 

Billions 


D.  pneumoniae  (types  not  given) _  25 

Streptococci _  15 

H.  influenzae _  5 

N.  catarrhalis _  5 


The  1943  study  involved  253  employees 
of  the  Henry  Street  Visiting  Nurse  Serv¬ 
ice  in  New  York  City.  The  vaccine  cap¬ 
sules  contained  the  same  number  of  or¬ 
ganisms  as  was  used  in  the  Minnesota 
study,  and  both  vaccine  and  placebo  were 
provided  by  the  Eli  Lilly  and  Company. 
The  number  of  colds  per  person-period 
was  similar  in  the  treated  (2.1)  and  con¬ 
trol  (2.2)  groups.  Although  the  number 
of  days  absent  from  work  was  somewhat 
less  in  the  treated  group  (3.1  vs.  4.2), 
the  authors  concluded  that  treatment 
“appeared  to  have  no  influence”  either 
on  the  incidence  or  severity  of  the  com¬ 
mon  cold  or  on  the  secondary  compli¬ 
cations  (Ref.  6). 

A  third  study  from  England,  also  re- 
piorted  in  1938  and  involving  1,062  work¬ 
ers,  compared  EINTORAL  (composition 
not  stat^)  with  ultraviolet  lamp  treat¬ 
ment,  vitamins  A  and  D,  lysed  bacterial 
vaccine,  and  an  untreated  group.  The 
study  involved  tlie  number  and  dura¬ 
tion  of  colds  and  working  days  lost  (Ref. 
7).  Only  the  effect  of  ultraviolet  treat¬ 
ment  seemed  to  be  better  than  no  treat¬ 
ment  at  all. 

The  literature  on  oral  bacterial  vac¬ 
cine,  then,  reflects  the  classical  pattern, 
namely,  an  initial  surge  of  favorable  re¬ 
ports  leading  eventually  to  controlled 
studies  that  do  not  support  claims  for 
effectiveness. 

In  addition  to  the  medical  hterature 
and  other  material  submitted  by  the 
manufacturer,  the  Panel  gave  careful 
coixsideration  to  letters  submitted  to  the 
Bureau  of  Biologies  by  u=ers  of  the  vac¬ 
cine,  who  attested  to  its  effectiveness. 
Unfortunately,  such  individual  reports 
do  not  provide  evidence  for  effetiveness 


In  settings  where  hig^  placebo-response 
rates  exist 

b.  Safety.  Thtf e  is  no  evidence  that 
this  product  is  not  safe.  The  organisms 
used  may  be  found  in  the  nasopharynx 
in  the  absence  of  disease.  No  animal 
safety  data  were  submitted  by  the  manu¬ 
facturer,  and  no  mention  of  toxicity  ap¬ 
pears  in  reports  on  the  biological  effects 
of  the  product  in  animals  (e.g..  Ref.  1). 
Diehl  et  al.  found  that  about  3  percent 
of  their  ENTORAL-treated  subjects 
developed  side  effects,  of  which  about 
half  were  gastrointestinal,  compared 
with  about  0.5  percent  of  the  controls 
(Ref.  5).  None  of  the  side  effects  were 
serious.  Marketing  data  provided  by  the 
manufacturer  indicate  the  following 
consumer  complaints  based  on  millions 
of  pulvules  distributed  annually.  Of  31 
therapeutic-type  consumer  complaints 
received  by  the  manufacturer  over  al¬ 
most  5  years,  21  related  to  lack  of  bene¬ 
fit.  The  remainder  related  to  diverse  con¬ 
ditions,  which  probably  were  associated 
With  ENTORAL  only  temporally. 

c.  Labeling  .  Although  cautiously 
worded,  the  statement  on  use  of  the 
vaccine  does  imply  effectiveness,  but  the 
implication  is  not  supported  by  the  evi¬ 
dence.  Capsules  need  to  be  opened  to  pro¬ 
vide  half-doses  for  infants  and  young 
children.  If  a  legitimate  indication  exists 
for  treating  this  age  group,  then  half¬ 
dose  capsules  should  be  available. 

3.  Conclusion — a.  Critique.  Although  it 
may  be  granted  that  killed  oral  vaccine 
can  stimulate  some  humoral  antibody 
production  in  man,  there  is  no  evidence 
that  such  antibody  has  any  protective 
effect  on  upper  respiratory  bacterial  in¬ 
fections.  In  fact,  no  direct  proof  exists 
that  the  organisms  used  in  the  vaccine 
are  even  significant  as  pathogens  com¬ 
plicating  the  common  cold.  If  a  true 
bacterial  infection  were  to  develop,  anti¬ 
biotic  treatment  would  be  necessary  and 
reliance  on  such  vaccines  might  delay 
treatment  to  the  detriment  of  the 
patient.  In  addition,  the  vaccine  has  long 
since  been  put  to  the  test  of  controlled 
clinical  studies  and  found  wanting. 

b.  Recommendations.  It  is  recom¬ 
mended  that  this  product  be  placed  in 
Category  IIIB  and  that  the  appropriate 
organism  license  (s)  be  revoked  for  the 
following  reason :  There  is  no  substantial 
or  presumptive  evidence  of  effectiveness. 
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Respiratory  UBA  (UBA-32) ;  Mixed  Vac¬ 
cine  No.  4  With  H.  Influenzae  (V- 
306) :  AND  Combined  Vaccine  No.  4 
With  Catarrhalis  (V-151)  Manufac¬ 
tured  BY  Eli  Lilly  and  Co. 

1.  Description — a.  Composition — (1) 
Respiratory  VBA  iV BA-32)  : 


Organisms 

Number 

of 

strains 

Percent 

MUH- 

granis 

nitrogen 

per 

milliliter 

Streptococci . 

- 

.TO 

0.015 

Pnciiniococci  . . 

4 

:«) 

.015 

Unnnphihti  influenzae. 

2 

20 

.01 

Staphylococci  . 

3 

15 

.0075 

NeUttria  enlarrhalis.... 

2 

0 

.0025 

(2)  Mixed  Vaccine  No:  4  with  H.  In- 

fluenzae  (V-306) 

Number 

Millions  of 

Orgaiiisnis 

of  strains 

organisms 

per  milliliter 

II.  influenzae _ 

2 

500 

N.  eataTThalis _ 

4 

100 

Streptococci . . 

6 

.■>00 

K.  pneumoniae _ 

1 

150 

Staphylococci _ 

11 

100 

Piieumor'occi _ 

4 

1,500 

(3)  Combined  Vaccine  No.  4  with  Ca- 

tarrhalis  (V-151) 

Number  of 

Millions  of 

Organisms 

sthiins 

organisms  per 

milliliter 

N.  catarrhalis. . 

4 

200 

K.  pneumoniae _ 

1 

200 

Pneumococci _ 

4 

100 

Streptococci . . 

6 

100 

Staphylococra . 

11 

600 

b.  Preparation — (1)  Respiratory  UBA 
iU BA-32).  This  product  is  prepared  by 
growing  individual  strains  in  mass  cul¬ 
tures,  washing  in  Locke’s  solutions  to 
remove  metabolites  and  fragmenting  the 
bacterial  cells  in  a  ball  mill  as  described 
by  Krueger  (Refs.  1  and  2  below),  and, 
Powell  and  Jamieson  (Ref.  3) .  The  initial 
washing  is  said  to  remove  extra-ceUular 
metabolites  and  culture  components,  and 
the  grinding  in  a  bjill  mill  with  subse¬ 
quent  filtration  is  claimed  to  produce 
less  denaturation  of  protein  than  other 
methods  of  killing.  The  ground  material 
is  suspended  in  Locke-Ringer’s  solution 
and  filtered  through  acetic -collodion 
ultrafilters.  Standardization  of  the  ster¬ 
ile  filtrate  is  made  on  the  basis  of  native 
protein  content.  Thimerosal,  1:20,000,  is 
added  as  a  preservative. 

Strain  derivation  includes  organisms 
collected  from  a  variety  of  sources  from 
1927  to  1948.  None  of  the  streptococcal 
strains  are  identified  as  being  Group  A; 
three  are  Group  C;  one  is  Group  B;  and 
three  are  nongroupable.  Among  the 
pneumococci.  Types  1,  2,  5  and  7  are 
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represented.  The  two  strains  of  H.  infiu~ 
emae  are  both  of  type  b.  The  three 
strains  of  staphylococci  were  isolated  in 
1915,  1929  and  1934;  two  are  S.  aureus 
and  the  third,  S.  epidermidis.  The  strains 
of  N.  catarrhalis  were  obtained  in  1934, 
one  from  the  New  York  State  Health 
Department  Laboratories  and  the  other 
from  Johns  Hopkins  University.  The 
product  is  supplied  in  20  milliliters  rub¬ 
ber-stoppered  vials. 

(2)  Mixed  Vaccine  No.  4  with  H.  In¬ 
fluenzae  (V-306).  This  product  consists 
of  heat-killed  bacteria  suspended  in  iso¬ 
tonic  saline.  The  preservative  is  1 : 10,000 
thimerosal.  It  has  four  strains  of  N.  ca¬ 
tarrhalis,  two  are  the  same  as  those  in 
UBA-32  and  two  are  different.  One  is 
described  as  having  been  obtained  from 
“the  sputum  of  asthma  patients"  and 
the  other  from  someone  with  rhinitis. 
The  six  strains  of  streptococci  used  in 
this  vaccine  are  the  same  as  in  UBA-32, 
but  the  ten  strains  of  S.  aureus  are  dif¬ 
ferent  in  that  they  were  isolated  more 
recently  and  their  phage  typing  patterns 
are  stated.  They  represent  a  variety  of 
types  although  three  are  of  the  80/81 
pattern.  An  eleventh  strain  of  staph¬ 
ylococcus  is  the  same  S.  epidermidis  that 
is  in  UBA-32.  The  four  strains  of  pneu- 
mocci  are  also  Types  1,  2,  5  and  7.  The 
one  strain  of  Klebsiella  pneumoniae  was 
Isolated  in  1914  by  the  New  York  City 
Board  of  Health.  Standardization  of  the 
vaccine  is  in  terms  of  tiie  numbers  of 
bacteria  rather  than  antigen  nitrogen. 
The  product  is  supplied  in  20  milliliters 
rubber-stoppered  vials. 

(3)  Combined  Vaccine  No.  4  with 
Catarrhalis  (.V-15I).  This  product  is  a 
suspension  of  heat-killed  bacteria  in  iso¬ 
tonic  saline  with  the  preservative  thi¬ 
merosal  1:10,000.  The  method  of  prepa¬ 
ration  is  the  same  as  in  the  case  of 
product  V-306  as  are  the  strains  of  N. 
catarrhalis.  The  four  types  of  pneu¬ 
mococci  are,  again,  Types  1,  2,  5  and  7. 
Of  the  six  strains  of  streptococci,  one  Is 
alpha,  two  are  beta,  and  three  are 
gamma  streptococci  according  to  the 
hemolysis  patterns.  Both  strains  of  beta- 
streptococci  are  Group  C.  There  are  no 
Group  A  streptococci  in  this  vaccine.  The 
eleven  strains  of  staphylococci  are  the 
same  as  in  V-306.  The  product  is  sup¬ 
plied  in  20  milliliters  rubber-stoppered 
vials. 

2.  Labeling — a.  Respiratory  VBA 
iUBA-32) .  According  to  the  package  in¬ 
sert,  the  preparation  is  “Intended  for 
cutaneous,  intradermal,  and  topical  ad¬ 
ministration  as  a  means  of  developing 
Immunity  to  the  organisms  represented 
by  the  formula.”  No  specific  claims  of 
effectiveness  are  made,  but  the  possi¬ 
bility  of  improvement  in  certain  patients, 
namely  those  with  frequently  recurring 
infections  and  those  suspected  of  hav¬ 
ing  bacterial  allergy,  is  suggested.  The 
t3q?es  of  respiratory  Infection  are  not 
specified,  but  mention  is  made  of  the 
prophylaxis  of  respiratory  bacterial  in¬ 
fections  and  treatment  of  chronic  sup¬ 
purative  sinusitis. 

One  dosage  schedule  is  that  used  by 
Diehl  et  al.  (Ref.  19)  which  sviggests 


“prophylaxis  of  respiratory  bacterial  in¬ 
fections.”  Subcutaneous  injections  of  0.5 
milliliter  are  given  twice  weekly  for  3 
weeks,  and  then  0.5  milliliter  every  2 
weeks  through  the  fall,  winter  and  spring. 
It  is  not  stated  whether  this  is  to  be  re¬ 
peated  annually  or  whether  a  single 
course  is  sufficient.  If  one  is  treating 
“chronic  suppurative  sinusitis,”  then 
“best  results  have  followed  subcutaneous, 
intradermal  and  topical  administration 
at  each  visit.”  When  given  intranasally, 
it  is  suggested  that  “1.0  to  1.5  milliliters 
of  the  product  be  diluted  with  an  equal 
quantity  of  1.  percent  epinephrine  or 
other  vasoconstrictor  in  physiological 
saline.”  Nothing  is  mentioned  about  pre¬ 
cautions  in  the  use  of  such  a  dose  of 
epinephrine  in  the  presence  of  certain 
conditions  such  as  hypertension.  Pre¬ 
cautions  mention  the  possibility  of  hy¬ 
persensitivity  reactions,  but  no  mention 
is  made  of  possible  induction  of  asthmat¬ 
ic  attacks.  Induction  of  bronchospasm 
in  asthmatics  has  been  reported  to  be 
produced  by  the  inhalation  of  an  aerosol 
of  N.  catarrhalis.  It  was  felt  that  this  did 
not  represent  infection,  but  rather  hy¬ 
persensitivity  (Ref.  20) .  The  user  is  ad¬ 
vised  that  “precaution  of  denaturation  of 
the  antigen  should  be  observed,”  but  no 
further  explanation  or  clarification  of 
this  statement  is  given.  Dosage  for 
children  is  not  mentioned. 

b.  Mixed  Vaccine  No.  4  with  H.  Influ¬ 
enzae  iV-306).  The  indications  for  this 
product  are  expressed  somewhat  differ¬ 
ently  as  “a  means  of  developing  immu¬ 
nity  to  organisms  represented  in  the 
formula.”  This  statement  is  qualified  by 
citing  differences  of  opinion  regarding 
the  effectiveness  of  bacterial  vaccines  in 
decreasing  the  incidence  or  severity  of 
respiratory  infections.  It  is  stated  that 
Improvement  often  follows  administra¬ 
tion  in  patients  with  frequently  reciurlng 
Infections  and  those  suspected  of  having 
bacterial  allergy.  Implied  is  the  asstunp- 
tlon  that  the  organisms  from  which  the 
product  is  prepared  are  responsible  for 
respiratory  infections  when  In  fact  N, 
catarrhalis  and  S.  epidermidis  are  con¬ 
sidered  nonpathogenic  Inhabitants  of  the 
respiratory  tract. 

Injections  of  the  product  are  recom¬ 
mended  for  the  fall  and  to  be  maintained 
throughout  the  cold  weather.  The  sug¬ 
gested  starting  dose  is  0.1  to  0.25  milli¬ 
liter  which  Is  increased  at  7-day  intervals 
for  4  weeks,  and  then  repeating  the  max¬ 
imum  dose  (usually  1  milliliter)  at  in¬ 
tervals  of  3  to  4  weeks  to  “maintain 
immunity.”  Dosage  in  children  is  not 
given. 

Adverse  reactions  are  stated  as  being 
due  to  bacterial  allergy.  Illustrated  with 
an  example  of  the  Induction  of  astluna 
in  an  asthmatic  patient  with  bacterial 
allergy.  Induction  of  bronchospasm  in 
asthmatics  has  been  reported  to  be  pro¬ 
duced  by  the  inhalation  of  an  aerosol  of 
N.  catarrhalis.  It  was  felt  this  did  not 
represent  infection  but  rather  hypersen¬ 
sitivity  (Ref.  20) . 

c.  Combined  Vaccine  No.  4  with  Catar¬ 
rhalis  lV-151).  Indications  and  precau* 
tions  are  the  same  as  for  product  V-306. 


The  same  assumptions  are  made  that  the 
organisms  in  the  formula  are  responsible 
for  respiratory  infections,  when  in  fact 
several  are  normal  inhabitants  of  the 
respiratory  tract. 

The  su^ested  dosage  schedule  recom¬ 
mends  the  subcutaneous  administration 
of  an  initial  dose  of  0.1  milliliter,  fol¬ 
lowed  at  5 -day  intervals  by  0.25  milliliter, 
0.5  milliliter  and  1.0  milliliter.  A  monthly 
maintenance  dose  of  1.0  milliliter  is  sug¬ 
gested  throughout  the  winter  months. 
Instructions  are  given  for  decreasing  the 
dose  if  a  reaction  occurs.  For  small  chil¬ 
dren,  the -dosage  may  be  reduced,  but 
this  is  not  a  firm  recommendation  and 
thus  not  very  useful.  The  induction  of 
bronchospasm  as  evidence  of  hypersensi¬ 
tivity  to  N.  catarrhalis,  mentioned  above, 
also  is  pertinent. 

3.  Analysis — a.  Safety — (1)  Respira¬ 
tory  VBA  iV BA-32) .  The  company  sub¬ 
mitted  animal  safety  test  results  obtained 
over  a  7-year  period.  These  conform  to 
regulations  on  general  safety. 

Human  safety  studies  are  not  pre¬ 
sented,  but  the  absence  of  reports  of 
serious  reactions  over  the  many  years 
that  the  vaccine  has  been  in  use  is  cited 
as  evidence  of  safety.  Dose-related  re¬ 
actions  are  to  be  expected  In  the  use  of 
such  vaccines  and  the  manufacturer  rec¬ 
ommends  that  any  dose  which  results  in 
a  marked  local  or  systemic  reaction 
should  be  reduced  on  subsequent  injec¬ 
tion,  and  then  gradually  increased  In 
repeated  injections.  Eighteen  therapeutic 
complaints,  13  local  reactions  and  five 
systemic  reactions,  are  recorded.  None  is 
listed  as  a  severe  or  prolonged  illness,  but 
clinical  details  are  not  given.  Systematic 
analysis  and  long-term  followup  are 
lacking. 

(2)  Mixed  Vaccine  No.  4  with  H.  In¬ 
fluenzae  (V-306).  No  studies  are  pre¬ 
sented  except  those  required  by  the  PDA 
for  general  safety.  Human  safety  data 
are  lacking.  The  statement  is  made  that 
no  complaints  have  been  received  from 
users  of  this  vaccine. 

(3)  Combined  Vaccine  No.  4  with 
Catarrhalis  (V-151).  Animal  safety  data 
are  limited  to  that  required  by  PDA  reg¬ 
ulations  for  general  safety.  No  hmnan 
safety  data  are  presented  except  for 
a  report  of  one  adverse  reaction  during 
a  6-year  period.  This  is  described  as 
“s\mbum-like”  but  with  no  further  de¬ 
tails. 

b.  Effectiveness — (1)  Respiratory  VBA 
(VBA-32).  The  background  of  effective¬ 
ness  is  based  on  12  medical  references 
(Refs.  1  through  12  below)  three  of 
which  (Refs.  4,  10,  and  11)  deal  with  H. 
pertussis,  an  organism  which  is  not  oised 
In  this  product.  It  is  only  in  these  H. 
pertussis  reports  that  one  finds  any  in¬ 
formation  on  the  effects  of  UBA  on  anti¬ 
body  production  and  resistance  to  chal¬ 
lenge  with  virulent  bacteria.  Other  refer¬ 
ences  describe  the  Krueger  method  of 
preparation  and  use  of  the  product  In 
sinusitis  and  asthma.  Clinical  results  are 
reported  as  variable,  but  generally  favor¬ 
able  and  with  few  adverse  reactions. 
Womack  (Ref.  5)  reported  on  the  treat¬ 
ment  of  53  cases  of  acute  respiratory  in- 
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fections  with  overnight  “cure”  in  40 
percent  of  the  cases,  “good”  improve¬ 
ment  within  48  to  72  hours  in  31  percent 
of  the  cases,  “fair”  improvement  over  a 
5 -year  period  in  25  percent  of  the  cases, 
and  no  effect  in  4  percent  of  the  cases. 
No  bacteriologic  studies  were  performed 
and  no  other  treatment  is  mentioned. 
Patients  who  relapsed  within  10  days 
were  subsequently  treated  with  injections 
of  the  product  3  times  weekly  for  at  least 
2  weeks.  Chronic  csises  were  treated  for 
6  to  8  months.  Ten  cases  of  furuncles  of 
the  external  ear  were  treated,  all  cured. 
Only  one  local  reaction  was  observed. 

Hosmer  (Ref.  9)  reported  treating  50 
patients  with  chronic  sinusitis,  of  whom 
62  percent  had  good  results.  All  were  se¬ 
lected  as  treatment  failures  with  other 
types  of  therapy.  Cultures  obtained 
from  50  patients  showed  hemolytic  S. 
aureus  to  be  the  most  frequent  organism 
present. 

Six  other  references  were  provided  by 
the  manufacturer,  none  of  which  has 
direct  application  for  supporting  the  ef¬ 
fectiveness  of  the  product  under  con¬ 
sideration  (Refs.  13  through  18) . 

(2)  Mixed  Vaccine  No.  4  with  H.  In¬ 
fluenzae  (.V-306)  and  Combined  Vaccine 
No.  4  roith  Catarrhalis  (V-151) .  No  data 
are  provided  to  demonstrate  antibody 
responses  in  either  animals  or  humans 
with  these  two  products.  Evidence  in 
support  of  human  effectiveness  is  based 
on  availability  and  clinical  usage  of  these 
products  for  many  years. 

4.  Conclusions — a.  Critique — (1)  Gen¬ 
eral.  These  products  were  developed  at 
a  time  when  neither  the  etiologies  of 
acute  respiratory  diseases  were  clearly 
understood  nor  the  specific  antigenic 
components  of  the  bacteria  contained  in 
the  products  clearly  defined.  It  is  now 
accepted  that  90  percent  or  more  of 
acute  respiratory  infections  are  not 
caused  by  bacteria  but  by  300  or  more 
viruses  and  some  mycoplasma.  Immunity 
in  the  case  of  bacteria  which  can  be 
causative  is  type -specific  in  the  case  of 
H.  influenzae,  pneumococci  and  strepto¬ 
cocci.  N.  catarrhalis  is  not  known  to  play 
any  role  in  respiratory  infection  and  im¬ 
munologic  defenses  against  staphylococ¬ 
ci  remain  to  be  defined.  At  best,  the  latter 
is  only  rarely  a  primary  factor  in  respira¬ 
tory  disease. 

The  uses  for  which  these  products  are 
recommended  tend  to  confuse  the  issue 
further.  They  are  claimed  to  increase  im¬ 
munity  to  the  bacteria  from  which  they 
are  made  through  repeated,  almost  con¬ 
stant  usage.  On  the  other  hand,  the  same 
products  are  recommended  for  treatment 
of  patients  with  “bacterial  allergy”  and 
asthma  through  the  mechanism  of  “de¬ 
sensitization.”  No  evidence  is  provided 
which  would  support  the  contention  that 
the  bacterial  components  of  these  prod¬ 
ucts  are  related  to  the  clinical  problems 
presented  by  such  patients.  The  data  pro¬ 
vided  are  largely  anecdotal  which  makes 
it  impossible  to  assess  the  benefits 
claimed  from  the  products’  use.  With  re¬ 
spect  to  the  two  types  of  products  de¬ 
scribed:  one  of  whole  bacterial  bodies 


and  the  other  of  “denatured  bacterial 
antigen.”  th«^  are  no  data  which  don- 
onstrate  whether  the  two  are  inter¬ 
changeable,  or  that  one  is  superior  to  the 
other.  It  is  possible  that  the  method  of 
preparation  may  result  in  lower  yields 
of  effective  antigens  or  of  selective  re¬ 
moval  of  pertinent  cell  wall  antigens.  At 
the  very  least,  it  would  be  desirable  to 
have  valid  data  from  experimental  ani¬ 
mals  and  humans  indicating  that  they 
stimulate  the  formation  of  measurable 
antibodies  when  administered  according 
to  directions.  It  also  would  need  to  be 
demonstrated  that  valu^  is  to  be  gained 
from  employing  vaccines  which  contain 
strains  of  streptococci  which  only  occa¬ 
sionally  produce  human  infections,  and 
other  organisms  such  as  N.  catarrhalis 
which  do  not  cause  respiratory  infection. 
The  rationale  for  including  in  these 
products  two  different  H.  influenzae, 
type  b  strains  whose  antigen  is  knowm 
to  be  a  specific  polysaccharide,  or  mul¬ 
tiple  strains  of  non-Group  A  streptococci 
and  a  strain  of  Klebsiella  require  sup¬ 
portive  evidence.  If  these  are  truly  im¬ 
munizing,  then  the  question  can  be  asked 
why  benefits  should  only  be  anticipated 
during  their  administration,  without  ap¬ 
parently  inducing  residual  benefits? 

(2)  Respiratory  UBA  (UBA-32) .  In 
support  of  Respiratory  UBA  (UBA-32 ) , 
brief  reports  are  presented  on  the  im¬ 
munization  of  rabbits  with  pertussis  vac¬ 
cine  prepared  ly  the  Krueger  method, 
one  showing  antibody  production  and  the 
other  resistance  to  challenge  with  viru¬ 
lent  bacteria  (Ref.  4) .  Antibody  responses 
to  the  bacterial  antigens  in  UBA-32  ap¬ 
parently  have  not  been  studied.  None  of 
tlie  submitted  clinical  trials  show  ap¬ 
propriate  controls  (Refs.  5  through  9, 
and  12) . 

While  several  bacterial  isolations  are 
reported  before  instituting  “immuniza¬ 
tion,”  none  show  any  data  concerning  the 
type  or  frequency  of  bacterial  isolation 
during  or  after  the  “immunization”  pro¬ 
cedure.  Uesensitization  to  bacteria  has 
been  suggested  by  several  authors  as  the 
mode  of  action.  No  data,  however,  are 
presented  on  whether  the  injection  of 
these  products  has  any  infiuence  on  im¬ 
mediate  or  delayed  hypersensitivity  re¬ 
sponses,  nor  is  any  data  presented  which 
would  help  support  the  contention  that 
the  recipients  were  hypersensitive  to  any 
bacteria  in  the  first  place.  In  treating 
those  with  chronic  sinusitis,  three  of  the 
authors  specified  that  the  subjects  who 
were  included  had  proven  refractory  to 
other  forms  of  treatment,  thus  making 
them  their  own  controls.  This  type  of 
analysis  is  limited  by  the  subjective  na¬ 
ture  of  the  criteria  for  improvement  and 
by  the  lack  of  any  preci^  definition  of 
the  natural  history  of  the  disease.  One 
partially  controlled  study  which  used  the 
Krueger  preparation  was  that  of  Diehl 
et  al.  (Ref.  19)  who  reported  a  25  per¬ 
cent  greater  reduction  in  the  average 
number  of  colds  in  inoculated  subjects 
as  compared  to  controls.  These  authors 
considered  the  difference  statistically 
significant,  but  concluded  that  it  was  not 
sufficiently  great  to  warrant  use  of  this 


product.  Although  referred  to  in  the 
paclmge  insert,  this  article  was  not  in¬ 
cluded  in  the  manufacturer’s  presenta¬ 
tion. 

(3)  Mixed  Vaccine  No.  4  vrith  H.  In¬ 
fluenzae  (V-306)  and  Combined  Vaccine 
No.  4  with  Catarrhalis  (V-151).  Support 
for  effectiveness  of  the  two  other  prod¬ 
ucts,  Mixed  Vaccine  No.  4  with  H.  Influ¬ 
enzae  (V-306)  and  Combined  Vaccine 
No.  4  with  Catarrhalis  (V-151) ,  is  indeed 
meager.  Little  information  is  submitted 
upon  which  to  base  any  claims  for  induc¬ 
ing  either  immunity  or  desensHiaation  to 
the  organisms  from  which  they  are  pre¬ 
pared.  The  statement  included  in  the 
package  insert,  which  claims  that  the 
products  are  useful  in  persons  with  bac¬ 
terial  allergy,  is  not  supported  by  any 
data  which  show  that  the  patients 
treated  had  such  allergy  in  the  first  place, 
or  that  the  vaccine  alters  such  hyper¬ 
sensitivity  states  in  any  way.  As  to  safety 
considerations  in  humans,  the  only  sup¬ 
port  cited  is  the  lack  of  reported  serious 
adverse  reactions  during  the  marketing 
experiences  of  the  products. 

b.  Recommendations.  The  data  sub¬ 
mitted  do  not  adequately  prove  the  effec¬ 
tiveness  and  safety  of  any  of  these  three 
products.  Randomized,  controlled  dou¬ 
ble-blind  studies  in  accord  with  the  Pan¬ 
el’s  position  on  these  subjects  as  part  of 
their  general  findings  are  desirable  to 
support  effectiveness.  Similarly,  the  pe¬ 
riod  of  marketing  is  not  in  itself  adequate 
support  of  safety  of  these  products,  as 
pointed  out  in  the  Panel’s  position  as 
part  of  their  general  findings. 

Since  any  product  administered  paren- 
teraUy  involves  risk,  and  the  benefits  here 
have  not  been  clearly  documented,  bene- 
fit-to-risk  ratio  for  all  three  products  is 
considered  to  be  low. 

Since  the  data  which  suggest  safety 
and  effectiveness  are  largely  based  on  ex¬ 
perience  with  UBA-32  and  there  are  no 
data  concerning  the  use  of  V-306  and 
V-151,  it  is  recommended  that  any  furth¬ 
er  studies  to  substantiate  the  claims  of 
safety  and  effectiveness  be  directed  tow¬ 
ards  the  first  product. 

(1)  Respiratory  UBA  (UBA-32).  It  is 
recommended  that  this  product  be  placed 
in  Category  IIIA  and  that  the  appropri¬ 
ate  license  be  continued  on  an  interim 
basis  in  accordance  with  the  appropriate 
Federal  regulations  and  recommenda¬ 
tions  of  this  report.  The  reason  for  this 
recommendation  are  that: 

(i)  There  is  no  substantial  evidence  of 
safety  and  effectiveness. 

(ii)  'There  is  evidence  presumptive  of 
safety  based  on  published  reports. 

This  recommendation  to  permit  con¬ 
tinued  use  of  UBA-32  during  a  test  pe¬ 
riod  is  made  on  the  condition  that  no 
strains  of  Group  A  streptococci  will  be 
contained  in  the  product  in  accord  with 
the  Panel’s  statement  on  this  subject  as 
part  of  their  general  findings. 

Changes  in  labeling  for  UBA-32  are  re¬ 
quired  to  state  clearly  the  specific  indi¬ 
cations  for  use  expressed  in  standard 
medical  terminology.  Claims  that  this 
product  induces  either  protective  immu¬ 
nity  or  desensitization  should  be  modified 
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to  indicate  to  the  user  that  these  are  pos¬ 
sible  effects  tl'at  have  not  been  proven. 
Since  there  is  no  conclusive  evidence  that 
treatment  with  this  product  induces  a 
beneficial  effect,  claims  or  Implications 
milliliter,  followed  by  Increments  to  1 
such-  time  as  they  might  be  substantiat¬ 
ed  by  further  study.  ^Vlso  see  labeling 
statement.; 

(2)  Mixed  Vaccine  No.  4  vHth  H.  Infl.u- 
enzae  (V-306)  and* Combined  Vaccine 
No.  4  with  Catarrhalis  (.V-151) .  It  is  rec¬ 
ommended  that  these  two  products  be 
placed  in  Category  IIIB  and  that  the  ap¬ 
propriate  license(s)  be  revoked  for  the 
following  reasons: 

(i)  There  is  no  substantial  evidence  of 
safety  or  effectiveness. 

(ii)  There  is  no  evidence  presumptive 
of  safety. 
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Staphylococcus  Vaccine  (V-563)  Manu¬ 
factured  BY  Eli  Lilly  and  Co. 

1.  Description.  The  product  is  a  heat- 
killed  suspension  of  staphylococci  (10 
strains  of  Stapylococcus  aureus  and  1 
strain  of  Staphylococcus  epidermidis)  in 
saline  containing  thimerosal  1:10,000  as 
preservative.  The  vaccine  contains  2,000 
million  Staphylococcus  aureus  and  2.000 
million  Staphylococcus  epidermidis  or¬ 
ganisms  per  milliliter  and  is  supplied  in 
5 -milliliter-stoppered  vials.  The  sources 
of  all  of  the  bacterial  strains  are  pro¬ 
vided  in  the  submission.  This  includes 
the  phage  type  and  hemolysis  patterns 
of  the  Staphylococcus  aureus  strains. 

2.  Labeling.  The  product  is  suggested 
for  use  in  chronic  or  recurrent  staphylo¬ 
coccal  infections.  Other  concurrent  treat¬ 
ment  (antibiotics)  also  is  recommended. 
Lack  of  unanimity  as  to  effectiveness  of 
this  treatment  is  noted  in  the  package 
insert  (Refs.  1  through  5  below). 

Dosage  is  variable  and  depends  on 
patient  response.  An  initial  dose  of  0.1 
milliliter  at  3-  to  7-day  intervals,  is  Uie 
suggested  schedule.  Adverse  reactions 
such  as  local  redness  and  constitutional 
signs  such  as  headache,  backache,  and 
lassitude  may  occur  a  few  to  24  hours 
after  injection.  A  reaction  requires  re¬ 
duction  in  the  next  dose.  An  allergic  re¬ 
sponse  a  bacterial  vaccine  is  a  contra¬ 
indication  for  its  use. 

3.  Analysis — a.  Safety.  The  animal 
safety  tests  are  performed  as  described 
in  21  CFR  610.11.  Conclusions  as  to  hu¬ 
man  safety  are  based  on  the  absence  of 
reported  adverse  reactions  during  a  long 
period  of  use. 

b.  Effectiveness.  Animal  and  human 
effectiveness  data  were  not  provided 

4.  Conclusions — a.  Critique.  There  is 
no  available  information  for  making  a 
judgment  concerning  the  safety  and 
effectiveness  of  this  product.  There  is 
potential  harm  in  repeated  injections  of 
foreign  material  without  adequate  justi¬ 
fication  (Refs.  6  and  7).  The  statement 
in  the  package  insert,  “the  Immtmity 
which  can  be  oroduced  by  staphylococcal 
vaccines  is  often  useful,”  is  not  supported 
by  facts. 


b.  Recommendations.  It  is  recommend¬ 
ed  that  this  product  be  placed  in  Cate¬ 
gory  niB  and  that  the  appropriate 
license(s)  be  revoked  for  the  following 
reasons: 

(1)  There  is  no  substantial  evidence 
of  safety  or  effectiveness. 

(2)  There  is  no  evidence  presumptive 
of  safety. 
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V-677  Streptococcus  Vaccine  (Intra¬ 
venous)  Manufactured  by  Eli  Lilly 

AND  Co. 

The  de.scription  by  Swift  (Ref.  1  below) 
in  1928  of  the  development  of  skin  al¬ 
lergy  in  rabbits  injected  with  streptococci 
and  its  loss  following  intravenous  ad¬ 
ministration  of  the  same  organisms  leads 
to  their  consideration  as  being  hypotheti¬ 
cally  related  to  the  pathogenesis  of 
rheumatic  diseases.  Clawson  reported 
(Ref.  2)  that  intradermal  Injections  of 
alpha  hemolytic  streptococci  produced 
similar  skin  reactions  in  rheumatic  pa¬ 
tients,  furthering  interest  in  such  or¬ 
ganisms  as  causal  agents  of  acute 
rheumatic  fever.  Following  these  obser¬ 
vations  came  other  reports  of  the  similar¬ 
ities  between  skin  reactions  in  rabbits 
and  rheumatic  patients  and  suggested 
potential  benefits  from  intravenous  in- 
jectiCHis  of  alpha  hemolytic  streptococci 
into  rheumatic  patients  (Ref.  3).  Later, 
this  was  extended  to  include  patients 
with  “chronic”  arthritis.  The  reports  of 
the  isolation  of  alpha  hemolytic  strep¬ 
tococci  from  subcutaneous  nodules  re¬ 
moved  from  patients  with  acute  rheu¬ 
matic  fever  (Ref.  5)  and  chronic  arthritis 
(Ref.  4) ,  and  frexn  the  bloods  of  patients 
with  chronic  arthritis  (Refs.  6  and  7), 
suggested  the  ccmcepts  of  cause  and 
treatment  in  the  minds  of  some  clini¬ 
cians. 

The  papers  submitted  by  the  manu¬ 
facturer  detail  this  history  and  outline 
the  studies  of  Wetherby  and  Clawsem 
(Ref.  3)  and  Wetherby  (Ref.  8)  which 
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attempted  to  document  the  value  of  ln> 
travenous  streptococcal  treatment  of 
chronic  arthritis.  These  authors  noted  a 
lack  of  imlformity  In  the  diagnoses  of 
their  treated  cases,  varying  from 
rheumatic  fever  to  osteoarthritis.  They 
also  believed  (despite  the  variety  of  diag¬ 
noses)  that  the  presence  of  streptococci 
hi  the  blood  streams  of  patients  with 
chronic  arthritis  implied  an  etiologic 
relationship  between  the  two. 

The  bulk  of  the  patients  described  by 
Wetherby  (Ref.  11)  were  treated  with 
vaccines  made  from  alpha  hemolytic 
streptococci  (not  the  gamma  organisms 
used  in  the  V-677  vaccine  imder  discus¬ 
sion)  and  at  one  time  considered  to  be 
causally  related  to  rheumatoid  arthritis. 
He  treated  4,000  patients  with  “rheuma¬ 
toid  cmnplalnts”  and  with  diagnoses 
varying  from  hypertrophic  osteoarthritis 
to  rheumatic  fever  at  the  University  of 
Minnesota  Hospital  during  a  9 -year  pe¬ 
riod.  About  90  percent  of  the  patients 
were  said  to  have  had  symptoms  for  more 
than  a  year.  Among  1,192  consecutive 
patients  (from  the  larger  group)  with 
“chronic  arthritis”  treated  with  intra¬ 
venous  vaccine,  75  percent  were 
“definitely  improved,”  10  percent  “ques¬ 
tionably  improved,”  and  15  percent  “not 
improved”  dining  6  to  24  months  of 
observation.  Recognizing  that  these  were 
imcontrolled  observations,  the  author 
imdertook  another  study  which  is  de¬ 
scribed  in  the  same  paper.  In  this  study, 
80  rheumatoid  arthritic  patients  w«-e 
treated  alternately  (without  selection) 
with  either  vaccine  or  sterile  saline  sup¬ 
plied  from  bottles  identified  as  A  or  B, 
Among  the  vaccine-treated.  82  percent 
“improved”  as  opposed  to  40  percent  in 
the  saline-treated  group. 

The  Investigator’s  objective  in  this 
“mini”  trial  was  laudable  and  its  design 
adequate  for  its  time,  but  it  has  deficien¬ 
cies  which  seriously  impair  its  current 
usefulness.  For  example,  no  attempt  was 
made  to  randomize  recipients  but  rather, 
they  were  alternated.  The  latter  system 
fails  to  avoid  selective  biases  and  is  not 
acceptable.  Secondly,  only  two  label  iden¬ 
tifications  (A  and  B)  were  used  for  the 
vials  so  that  reactions  could  be  quickly 
associated  with  one  or  the  other  and  the 
“code”  easily  broken.  No  information 
is  supplied  to  indicate  that  patients  in 
the  two  groups  were  paired  for  variables 
such  as  diagnosis,  age,  sex,  sedimentation 
rate,  duration  of  Illness,  number  of 
joints  involved,  etc.  Responses  were  es¬ 
timated  subjectively  by  different  observ¬ 
ers.  It  is  stated  that  each  patient  re¬ 
ceived  “eight  weekly  Injections  of  in¬ 
creasing  dosage”  and  “if  improved,”  con¬ 
tinued  at  4-week  Intervals.  Presumably, 
then,  those  in  the  “no  improvement” 
category  were  dropped  after  8  weeks,  but 
this  is  not  stated,  nor  are  there  any  data 
concerning  their  outcomes  and  whether 
they  might  have  Improved  subsequently. 
Thus  there  appear  to  have  been  unequal 
(and  unaccounted)  followup  periods  for 
individual  participants.  All  estimates  of 
change  were  arrived  at  by  three  staff 
members  from  reviews  of  patient  records. 
All  are  said  to  have  concurred  as  to  the 
clinical  results  as  recorded.  It  is  not 
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stated  whether  any  of  the  three  had  also 
recorded  primary  responses  as  patient- 
care  physicians. 

Reactions  to  the  intravenous  vaccine 
are  described  as  minor  (chills,  fever,  nau¬ 
sea)  with  no  deaths  being  recorded  after 
100,000  injections  in  4,000  patients.  One 
death  is  described  in  a  chronic  arthritic 
patient;  it  was  demonstrated  postmor¬ 
tem  that  the  patient  had  amyloid  disease. 
This  relationship  is  not  analyzed  further. 
Alarming  reactions  are  ascribed  to  vac¬ 
cines  made  from  beta  hemolytic  strepto¬ 
cocci  but  are  not  further  detailed.  The 
author  mentions  the  diflQculty  of  evaluat¬ 
ing  such  vaccine  therapy  because  of  a 
variety  of  therapeutic  variables  such  as 
rest,  avoidance  of  cold  and  trauma.  The 
vaccine  used  in  the  Wetherby  study  ap¬ 
pears  to  have  been  made  from  alpha 
rather  than  gamma  streptococci  and  was 
not  produced  by  the  manufacturer  of  this 
prcxluct  under  review. 

Although  the  data  (experimental  and 
clinical)  presented  by  Swift  (Ref.  1), 
Clawson  and  Wetherby  (Ref.  3)  resulted 
in  reasonable  conclusions  based  upon  the 
then  available  evidence,  alpha  hemol^lc 
streptococci  have  not  been  considered  to 
be  causally  related  either  to  rheumatic 
fever  or  to  rheumatoid  arthritis  for  many 
years.  The  demonstration  that  minimal 
dental  manipulation  often  results  in  al¬ 
pha  or  gamma  streptococcal  bacteremia 
may  explain  the  frequency  of  isolations 
of  such  organisms  in  blood  cultures  (Ref. 
9) .  The  lack  of  toxicity  of  nonpathogenic 
streptococci  which  may  frequently  in¬ 
vade  the  blood  stream  in  the  course  of 
many  normal  activities  is  therefore  not 
entirely  surprising. 

1.  Description.  The  vaccine  consists  of 
heat-killed  gamma  hemolytic  strepto¬ 
cocci  of  a  strain  used  by  Clawson  and 
Wetherby  for  the  treatment  of  chronic 
arthritis.  One  milliliter  contains  400  mil¬ 
lion  organisms  suspended  in  isotonic  so¬ 
dium  chloride  solution  with  merthlolate 
(thimerosal,  LUly)  1:10,000  added  as  a 
preservative. 

The  manufacturer’s  marketing  data 
records  18  reactions,  such  as  chills,  fever, 
aching  and  nausea,  between  May  1972 
and  December  1973,  following  Injections 
with  four  lots  of  vaccine.  An  Increased 
incidence  of  febrile  reactions  in  1951- 
1952  is  discussed  in  a  series  of  letters 
between  Dr,  M.  Wetherby  and  the  Lilly 
Biological  Research  Division.  This  in¬ 
crease  was  ascribed  to  a  change  in  the 
medium  used  to  cultivate  the  bacteria 
for  the  vaccine, 

2.  Labeling.  Indications  for  V-677  vac¬ 
cine’s  use  are  based  upon  the  concept 
that  bacterial  allergy  plays  a  role  in  the 
etiology  of  rheumatoid  arthritis.  Desen¬ 
sitization  by  serial  Injections  of  this 
streptococcal  vaccine  is  recommended  as 
an  adjuvant  to  other  forms  of  treatment 
of  this  disease.  The  manufacturer’s  In¬ 
sert  states  that  there  is  a  lack  of  unanim¬ 
ity  among  medical  observers  as  to  the 
value  of  such  vaccine  treatment  and 
warns  that  it  not  be  administered  to 
those  who  are  pregnant  or  have  glomer¬ 
ulonephritis. 

3.  Analysis — a.  Safety.  The  available 
data  suggest  that  though  reactions  do 


occur  with  nonhemolytic  streptococcal 
vaccines,  organ  pathology  or  directly  re¬ 
lated  deaths  have  not  been  recorded. 
This  presumed  safety  may  be  more  ap¬ 
parent  than  real  and  only  a  reflection  of 
the  Intensity  with  which  sophisticated 
investigative  methods  have  been  em¬ 
ployed.  For  example,  in  clinical  situa¬ 
tions,  such  as  subacute  bacterial  endo¬ 
carditis,  where  chronic  infections  with 
nonpathogenic  (alpha  and  gamma  he- 
moljrtlc)  streptococci  are  seen,  conglu- 
tinin  (positive  latex  agglutination)  titers 
and  Immune  glomerulonephritis  may  be 
found  (Ref.  14) .  These  observations  pose 
questions  of  safety  with  regard  to  the 
chronic  injection  of  such  material  into 
humans. 

b.  Effectiveness.  The  data  presented  by 
Wetherby  and  Clawson  (Refs.  3  and  10) 
and  Wetherby  (Refs.  8  and  11)  indicat¬ 
ing  Improvement  in  75  to  82.5  percent  of 
patients  treated  with  Intravenous  strep¬ 
tococcal  vaccines  as  compared  to  40  per¬ 
cent  improvement  in  a  “control”  group 
treated  with  saline  solution  already  has 
been  discussed.  At  first  glance  this  would 
appear  to  be  significant  were  it  not  for 
the  defects  previously  noted  in  the  study. 
The  variability  of  the  clinical  course  of 
rheumatoid  arthritis  was  referred  to  by 
the  different  authors.  To  this  should  be 
added  that  rheumatoid  arthritic  patients 
most  likely  to  have  complete  remissions 
are  those  who  have  had  the  disease  for 
less  than  3  years  (Ref.  12) ,  The  majority 
of  Wetherby’s  “chronic  arthritis  group” 
fell  into  this  range.  As  such,  a  large  pro¬ 
portion  might  have  been  expected  to 
remit  or  improve  si)ontaneously,  inde¬ 
pendent  of  treatment.  The  duration  of 
symptoms  among  the  80  rheumatoid  pa¬ 
tients  who  were  studied  in  the  controlled 
study  was  not  provided,  adding  another 
uncontrollable  variable  to  a  “controlled” 
study.  The  Inconclusive  nature  of  this, 
the  only  “controlled”  study  with  strep¬ 
tococcal  vaccine  (different  from  the  V- 
677  product)  does  not  provide  the  data 
required  for  a  positive  judgment  of  the 
safety  or  effectiveness  of  V-677,  The 
etiology  of  rheumatoid  arthritis  remains 
unidentified  but  the  overwhelmingly 
negative  results  of  many  bacteriological 
studies  indicate  that  it  is  imllkely  that 
rheumatoid  arthritis  is  the  result  of  any 
easily  culturable  or  characterized  bac¬ 
terium  (Ref.  13) . 

4.  Conclusions.  It  is  recommended  that 
this  product  be  placed  in  Category  IHB 
and  that  the  appropriate  license  (s)  be 
revoked  for  the  following  reasons: 

a.  There  is  no  substantial  evidence  of 
safety  or  effectiveness, 

b.  There  is  no  evidence  presumptive  of 
safety. 
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Staphylococcus-Streptococcus  UBA 

(UBA-48) ,  Undenatuped  Bacterial 

Antigen)  Manufactured  By  Ei,i  Lilly 

AND  Co. 

1.  Description — a.  Composition.  Staph- 
ylococcus-StreptOcoccus  UBA,  undena- 
tured  bacterial  antigen)  contains  unde¬ 
natured  antigens  of  staphylococci  and 
streptococci  standardized  to  0.5  milli¬ 
gram  of  nitrogen  per  milliliter.  Two 
strains  of  Staphylococcus  aureus,  one 
strain  of  Staphylococcus  epidermidis, 
four  strains  of  ungroupable  streptococci 
(one  of  which  is  identified  as  the  Claw- 
son-Wetherby  Strain) ,  and  three  group- 
able  strains  of  streptococci  (two  Group 
C  and  Group  B)  are  listed  as  the  Constit¬ 
uents  of  the  vaccine. 

b.  Preparation.  The  antigens  are  pre¬ 
pared  by  grinding  the  organisms  in  a  ball 
mill,  as  described  by  Krueger  (Ref.  1  be¬ 
low)  and  by  Powell  and  Jamieson  (Ref. 
2).  The  groimd  material  is  then  sus¬ 
pended  in  Locke-Ringer’s  solutions  and 
passed  through  sterile  filters.  Thimero- 
sal,  1:20,000,  is  used  as  a  preservative. 

Since  heat  and  chemicals  are  not  used 
in  the  manufacturing  process,  it  is 
thought  by  the  manufacturer  that  dena- 
turatlon  of  the  bacterial  protein  does  not 
occur  and,  therefore,  that  immunization 
is  more  likely  to  be  specific. 

^  2.  Labeling.  The  indications  for  use  of 
this  preparation  are  described  as  being 
Intended  fw  h:‘eatment  of  mixed  staph¬ 
ylococcus  and  streptococcus  infections. 


chronic  arthritis,  and  as  an  adjunct  to 
therapy  in  cases  of  acne  complicated  by 
pyogenic  Infection. 

Adverse  reactions  are  described  as  lo¬ 
cations  consisting  of  redness  and  swelling 
at  the  injection  site  due  to  hypersensi¬ 
tivity  to  the  vaccine,  such  a  reaction 
being  an  indication  for  a  reduction  in 
dosage.  Inflammatory  focal  reactions  are 
cited  as  occurring  at  the  site  of  the  di¬ 
sease  being  treated.  It  is  also  noted  that 
inflammation  in  the  joints  in  cases  of 
arthritis  may  be  increased,  or  pustular 
lesicais  may  be  temperarily  more  severe. 
Such  reactions  as  noted  are  to  be  avoided 
through  reduction  of  the  individual  doses 
employed. 

^inephrine  1:1,000  and  other  emer¬ 
gency  drugs  and  equipment  are  recom¬ 
mended  to  combat  severe  systemic  reac¬ 
tions  if  they  develop. 

It  is  recommended  that  dosage  be  indi¬ 
vidualized.  If  the  initial  dose  of  0.1  milli¬ 
liter  subcutaneously  produces  a  local  re¬ 
action,  it  should  be  r^uced  to  0.01  milli¬ 
liter  or  less.  If  no  reaction  occurs,  the 
prescribed  dose  is  to  be  increased  by  0.1 
milliliter  with  each  injection.  Injections 
are  to  be  given  two  or  three  times  a 
week  imtil  improvement  is  maintained 
without  focal  reaction. 

3.  Analysis — a.  Safety.  Animal  safety 
tests  are  performed  as  described  in  21 
CPR  610.11. 

Human  safety  data  are  presented  in 
the  form  of  marketing  data  and  in  the 
statement  that  during  a  period  of  7  years, 
four  complaints  were  received.  The  na¬ 
ture  of  the  complaints  is  not  cited. 

No  specific  documentation  is  cited  by 
the  manufacturer  for  safety  of  the  prod¬ 
uct.  Staphylococcal  antigens  have  been 
described  to  induce  altered  states  of 
mammalian  tissue  reactivity  (Refs.  3 
through  5).  A  recent  report  of  acceler¬ 
ated  skin  graft  rejection  occurring  in  a 
human  with  Staphylococcus  aureus  and 
Group  A  streptococcus  infection  (Ref.  5) 
is  noted. 

b.  Effectiveness.  No  documentation  of 
effectiveness  is  provided  in  published 
reports. 

Effectiveness  is  questioned  in  the  ab¬ 
sence  of  evidence  of  demonstrated  anti¬ 
genicity  or  of  clinical  evidence  of  re¬ 
sponse  in  a  defined  disease  state. 

One  paper  that  is  directly  related  to 
this  agent  is  found  in  the  manufacturer’s 
submission  for  respiratory  UBA.  The 
paper  by  Schallig  (Ref.  6)  describes  the 
treatment  of  “chronic  arthritis”  with 
UBA  Staphylococcus-Streptococcus,  0.5 
cubic  centimeter  intramuscularly  bi¬ 
weekly.  One  hundred  patients  are  re¬ 
corded  as  receiving  the  vaccine  with  65 
percent  being  completely  relieved  of  their 
symptoms  within  10  weeks  of  instituting 
therapy.  An  additional  25  percent  are 
described  as  responding  within  10  to  25 
weeks  of  starting  therapy.  Systemic  re¬ 
actions  are  recorded  as  not  occurring. 
The  lack  of  diagnosis,  controls  and  ob¬ 
jective  criteria  for  measuring  response 
renders  this  report  virtually  useless  for 
evaluating  the  product.  . 

4.  Conclusions — a.  Critique.  The  pau¬ 
city  of  data  makes  meaningful  evalua¬ 


tion  of  Staphylococcus-Streptococcus 
*UBA  difBcult.  Labeling  is  therefore  at 
best  inaccurate. 

Safety  would  appear  to  present  no 
major  problems  on  the  basis  of  the  man¬ 
ufacturer’s  marketing  data.  There  is, 
however,  evidence  that  streptococcal  and 
staphylococcal  antigens  are  capable  of 
inducing  altered  tissue  reactivity  in 
mammals. 

b.  Recommendations.  It  is  recom¬ 
mended  that  this  product  be  placed  in 
Category  IHB  and  that  the  appropriate 
license(s)  be  revoked  for  the  following 
reasons: 

( 1 )  There  is  no  substantial  evidence  of 
safety  or  effectiveness. 

(2)  There  is  no  evidence  presumptive 
of  safety. 
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Bacterial  Vaccine  Made  From  Typhoid 

H.  Antigen  (B-763  Typhoid  H.  Anti¬ 
gen)  ,  Manufactured  by  Eli  Lilly  and 

Co. 

I.  Description.  The  product  is  a  sus¬ 
pension  of  organisms  from  cultures  of 
motile  Salmonella  typhosa  in  isotonic 
sodium  chloride.  The  organisms  are 
killed  by  0.5  percent  phenol,  which  prob¬ 
ably  fixes  the  flagellar  (H)  antigen  on  the 
surface  of  the  cell  without  inactivating 
this  antigen  (Ref.  1  below).  The  final 
product  cOTitains  25  million  killed  orga¬ 
nisms  per  milliliter. 

2.  Labeling.  The  package  insert  states 
that  the  antigen  is  intended  for  the  pro¬ 
duction  of  a  nonspecific  febrile  response 
following  intravenous  administration, 
which  may  be  useful  in  certain  infections 
and  inflammations  of  the  eye,  partic¬ 
ularly  of  the  uveal  tract  (Refs.  2  and  3). 
Reference  also  is  made  to  its  use  to  pre¬ 
vent  postoperative  eye  inflammation 
(Ref.  4). 

3.  Analysis — a.  Effectiveness.  The 
package  insert  describes  the  expected 
febrile  response  following  intravenous 
administration  of  the  vaccine.  In  this  re¬ 
stricted  sense,  the  vaccine  is  potent.  It  is 
highly  probable  that  potency  is  related 
to  the  somatic  antigen  and/or  endotoxin 
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rather  than  to  the  H  antigen,  which  lacks 
a  significant  biological  effect  except  to 
stimulate  antibody  production.  The  vac¬ 
cine  came  into  use  in  the  1930’s  as  one  of 
various  types  of  substances  used  in  ncm- 
sp>ecific  “protein  therapy”  such  as  boiled 
milk,  autogenous  blood,  vaccinia,  placen¬ 
tal  implantation,  and  diphtheria  anti¬ 
toxin  (Refs.  3  and  5).  Brown  claimed 
that  the  vaccine  was  more  effective  than 
these  other  agents  and  “less  sh(x:klng” 
than  conventional  typhoid  vaccine.  He 
also  proposed  that  the  therapeutic  effect 
was  due  to  stimulaticm  of  H  antibodies 
rather  than  to  the  production  of  fever — 
a  most  speculative  concept,  since  the 
etiology  of  most  cases  of  uveitis  was  com¬ 
pletely  unknown  and  remains  so  today 
and  there  is  no  evidence  that  typhoid  has 
any  role  in  uveitis. 

The  company  submitted  three  pub¬ 
lished  papers  in  support  of  effectiveness. 
One  is  a  report  on  the  effect  of  vaccine 
on  staphylococcus-induced  comeal  ulcers 
In  rabbits  and  seven  human  cases  (Ref. 
2).  Another  relates  to  its  prophylactic 
use  before  intra(x;ular  operations  (Ref. 
4).  One  deals  with  uveitis  and  consists 
of  five  case  reports,  plus  a  summary  dis¬ 
cussion  of  the  author’s  general  treatment 
of  40  patients  that  provides  meager  in¬ 
formation  regarding  the  effectiveness  of 
the  vaccine  itself  (Ref.  3).  There  have 
been  no  controlled  or  partially  controlled 
studies,  and  no  other  data  were  sub¬ 
mitted  to  the  Panel  from  any  source. 

The  modem  concept  regarding  the 
possible  benefit  of  fever  therapy  is  that 
it  stimulates  adrenocorticotropin  and 
glucocorticoid  production.  This  was  es¬ 
tablished  in  1956  by  Donn,  who  observed 
a  rise  in  plasma  corticoid  levels  after  in¬ 
jection  of  conventional  Typhoid-AB  vac¬ 
cine  that  was  comparable  to  that  pro¬ 
duced  by  ACTTH  (Ref.  6) .  No  studies  have 
been  done  to  show  that  typhoid  H  vac¬ 
cine  has  this  effect,  but  there  is  litUe 
doubt  that  it  does.  Despite  some  claims 
to  the  contrary  (Ref.  7) ,  there  is  no  rea¬ 
son  to  expect  this  would  have  any  ad¬ 
vantage  over  direct  corticosteroid  treat¬ 
ment. 

Modem  authorities  refer  to  typhoid 
vaccine  as  available  treatment  for 
uveitis,  but  without  much  enthusiasm 
or  documentation.  Two  reconunended 
that  it  should  be  abandoned  in  favor  of 
safer  modes  of  therapy  (Refs.  5  and  7). 
Typhoid  H  antigen  was  cited  as  one  form 
of  treatm^t  for  anterior  uveitis  in  the 
1968  edition  of  "May’s  Diseases  of  the 
Eye”  (Ref.  8).  Several  forms  of  non¬ 
specific  therapy  were  discussed  by  Coles 
in  a  1972  text,  including  “Triple  Typhoid 
H  antigen,”  with  the  qualifsdng  state¬ 
ment  that  such  treatment  “has  limited 
usefulness,  and  with  the  advent  of  ste¬ 
roids  there  is  little  indication  for  its  use” 
(Ref.  9) .  In  one  of  the  most  authoritative 
and  newest  texts,  such  treatment  is  rele¬ 
gated  to  three  lines  as  “mainly  of  hlstcol- 
cal  interest”  (Ref .  10). 

b.  Safety.  Available  animal  safety  data 
Is  limited  to  the  general  safety  test  re¬ 
quired  by  FDA  regulations  (21  CFR  610.- 
ID ,  and  the  published  report  on  comeal 
ulcers  in  rabbits  (Ref.  2).  Support  for 


hiunan  safety  consists  of  five  published 
papers,  which  were  submitted  by  the 
company  (Refs.  2  through  4  and  two 
papers  on  the  use  of  the  product  tat 
peripheral  vascular  disease) .  Other  than 
the  anticipated  toxic  reactions  (“shock”) 
for  which  it  became  prudent  to  hospital¬ 
ize  patients  'before  giving  the  vaccine 
there  was  practically  no  mention  of  ad¬ 
verse  reactions,  except  in  the  peripheral 
vascular  disease  patients,  in  whom  3  of 
150  developed  femoral  artery  throm¬ 
bosis,  acute  hemorrhagic  enteritis,  and 
recurrence  of  quiescent  iritis  reactions 
(Ref.  11).  Reference  is  made  to  arterial 
thrombosis  in  another  paper  as  being 
noted  by  several  observers,  but  it  is  not 
clear  whether  these  events  were  related 
to  typhoid  H  or  to  Typhoid-AB  vaccines 
(Ref.  12). 

No  complaints  of  adverse  effects  were 
received  by  the  company  over  a  period 
of  almost  6  years,  during  which  time 
some  thousands  of  vials  of  vaccine  were 
sold.  So  little  has  been  published  regard¬ 
ing  the  use  of  tsrhoid  H  vaccine  that  it 
is  necessary  to  look  at  the  record  of  ty¬ 
phoid  vaccine  in  general  to  gain  a  more 
adequate  impression  of  its  safety,  and 
the  record  is  hardly  reassming.  Several 
fatal  reactions  have  occmred.  In  1944, 
Urbach  et  al.  (Ref.  13)  reported  a  death 
with  featxnes  of  the  generalized  San- 
arelli-Shwartzman  phenomenon  follow¬ 
ing  the  intravenous  injection  of  “triple 
typhoid”  to  a  patient  with  arthritis  and 
made  reference  to  other  reports  of 
sudden  death.  Another  fatality  with  dis¬ 
seminated  intravascular  coagulation  oc¬ 
curred  after  injection  with  typhoid  vac¬ 
cine  (type  not  specified)  intravenously  to 
a  patient  with  uveitis.  This  was  reported 
by  Aronson,  who  stated  it  would  be  vir¬ 
tually  impossible  to  predict  who  would 
have  a  lethal  reaction  (Ref.  5).  Bl(x:k- 
Michel  has  stated  that  “vaccinotherapy 
is  relatively  dangerous  and  should  be 
abandoned,”  but  he  did  not  support  this 
statement  with  specific  case  records  (Ref. 
7) .  Despite  the  lack  of  such  reports  fol¬ 
lowing  typhoid  H  vaccine,  the  Panel 
must  be  concerned  about  the  potential 
risk  in  giving  this  vaccine  when  used 
to  produce  a  biological  effect  so  similar 
to  that  Induced  by  these  other  vaccines. 

c.  Labeling.  The  package  insert  is  mis¬ 
leading  in  several  particulars. 

(1)  The  product  contains  substan¬ 
tial  biologically  active  material  besides 
the  H  antigen. 

(2)  The  indications  for  use  have  no 
scientifically  documented  support  other 
than  the  expected  production  of  fever. 
Use  for  infections  of  the  eye  would  be  in¬ 
appropriate  and  could  well  delay  more 
specific  treatment. 

(3)  The  heterogeneity  of  disorders  In¬ 
volving  the  uveal  tract  is  not  mentioned. 

(4)  The  potential  for  severe  adverse 
reactions  is  not  adequately  emphasized. 

4.  Conclusions.  Typhoid  H  antigen  has 
been  used  for  its  fever  producing  quali¬ 
ties  but  there  is  insufficient  evidence  for 
effectiveness  to  justify  the  risk  of  treat¬ 
ment  with  it. 

It  Is  recommended  that  the  product  be 
placed  in  Category  tttb,  and  that  the  ap¬ 


propriate  organism  llcense(s)  be  revolwd 
for  the  following  reasons : 

a.  There  is  no  substantial  evidence  for 
safety  and  effectiveness. 

b.  There  is  no  evidence  presumptive  of 
safety,  and  a  laek  of  safety  is  suggested 
by  the  composition  of  the  product. 
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Respiratory  Bacterial  Antigen  Com¬ 
plexes  (B.A.C.) :  Respiratory  B.A.C., 
Pooled  Stix^c  BJLC.  No.  1,  Pooled 
Stock  B.A.C.  No.  2,  and  Gram  Negative 
B.A.C.  Manufactured  by  Hoffmann 
Laboratories,  Inc. 

License  to  manufacture  BA.C.  prod¬ 
ucts  was  originally  granted  in  1956.  The 
manufacturer  describes  these  prepara¬ 
tions  as  "polyvalent  acellular  complexes” 
which  are  produced  through  a — 

rmlque  manufacturing  process  resulting  In 
diffusible  bacterial  antigens  modified  to  be 
nontoxlc  when  Injected  Intraperltoneally 
Into  mice  and  guinea  pigs  at  levels  In  the 
range  of  1,600  times  the  maximum  dose  rec¬ 
ommended  for  Intradermal  or  subcutaneous 
administration  Into  humans. 

B  A.C.  preparations  are  therefore  claimed 
to  r^resent  sterile,  acdlular,  aqueous 
sobitkxis  of  bacterial  antigens,  free  of 
bacterial  cells. 
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The  basis  for  B.A.C,  products  dates 
back  to  the  1940’s  when  Hoffmann  Lab¬ 
oratories  first  used  autogenous  cultures 
of  respiratory  flora  to  prepare  their 
s(>ecial  bacterial  antigens.  From  auto¬ 
genous  preparations,  the  manufacturer 
progressed  to  mixtures  of  bacterial  anti¬ 
gen  concentrates,  which  were  varied 
from  year  to  year  on  the  basis  of  the 
particular  microorganisms  reported  by 
public  health  surveys  to  have  high  in¬ 
cidences  in  patients  with  respiratory  ill¬ 
ness.  In  1968,  the  Division  of  Biologies 
Standards  directed  that  fixed  groups  of 
bacterial  cultures  be  selected,  and  used 
thereafter  in  the  preparation  of  Hoff¬ 
mann  products. 

The  rationale  of  B.A.C.  effectiveness  is 
based  on  the  following  premise  as  taken 
from  their  advertising: 

Protective  immunization  can  best  be  induced 
by  the  use  of  live  bacteria  and  viruses  which 
produce  toxins  and  enzymes  to  manifest 
varied  forms  of  disease.  Since  the  use  of  live 
bacteria  in  man  is  not  feasible,  combination 
of  toxins,  enzymes,  and  somatic  antigens  into 
a  B.A.C.  preparation  can  produce  a  succession 
of  events  which  approximates  that  of  actual 
infections.  B.A.C.  is  capable  of  stimulating 
the  formation  of  antibodies,  some  of  which 
are  capable  of  neutralizing  these  same  toxins 
and  enzymes,  thereby  accelerating  the  heal¬ 
ing  process  and  eliminating  the  infection. 

It  is  the  manufacturer’s  contention  that 
strains  of  organisms  subjected  to  their 
special  manufacturing  technique  provide 
important  antigens  lacking  in  standard 
mixed  bacterial  vaccines  prepared  by 
conventional  methods. 

1.  Description— &.  Composition— (1) 
Products.  Pour  respiratory  products  are 
currently  marketed.  Their  composition  as 
expressed  in  terms  of  percentages  of  bac¬ 
terial  antigen  concentrates  are  as  fol¬ 
lows: 

Product  component  Percent  of  antigen 

concentrate 

(1)  Respiratory  B.A.C.: 

Streptococcus  pyogenes  (Group  A. 


beta  hemolytic  strep.),  au^e- 
nous,  and  types  3,  4,  10  and  12_._  17. 0 

Streptococcus  viridans  (alpha  hemo¬ 
lytic  strep.) - 16.0 

Streptococcus  faecalis  (nonhemolyt¬ 
ic  strep.) _  4. 0 

Diplococcus  pneumoniae,  autoge¬ 
nous  and  types  I,  n,  HI,  V,  VI,  VII, 

XIV,  and  XIX . . .  22.0 

Staphylococcus  aureus  and  albus  24.0 

Escherichia  coli _  6. 0 

Haemophilus  influenzae _  0. 0 

Neisseria  catarrhalis _  6.  0 

(11)  Oram-negative  B.A.C.: 

Pseudomonas  aeruginosa _  32.0 

Escherichia  coli _  45.  q 

Aerobacter  aerogenes _  23.  0 

(ill)  Pooled  stock  B.A.C.  #1 : 


Streptococcus  pyogenes  (Group 
A,  beta  hemolytic  strep.) 
types  3,  10,  12  and  Granger.  IS.  0 
Streptococcus  viridans.  (alpha- 
hemolytic  strep.)  R1651, 


R1822,  and  B353 _  10. 0 

Diplococcus  pneumoniae,  types 

I,  n,  V,  vn,  and  XIV _  36. 0 

Staphylococcus  aureus  and  al¬ 
bus  -  20.0 

Escherichia  coli _  5,  o 

Haemophilus  influenzae,  types 

AandB _ ; _ lo.  0 

Neisseria  catarrhalis _  6.0 


Product  component  Percent  of  antigen 

concentrate 

(iv)  Pooled  stock  BA.C.  ;i^2: 

Streptococcus  pyogenes  (Group 


ii,  beta  hemolytic  strep.), 

types  14,  18  and  19 -  40. 0 

Diplococcus  pneumoniae,  types 

in,  VI,  and  XIX - - -  32.0 

Klebsiella  pneumoniae,  type  A.  8. 0 

Pseudomonas  aeruginosa -  6. 5 

Escherichia  coli -  t  O 

Aerobacter  aerogenes -  6.  6 


(2)  Basis  for  selection  of  organisms. 
In  the  development  of  these  products, 
organisms  were  isolated  from  individual 
patients  suffering  from  chronically  recur¬ 
ring  upper  respiratory  infections  and 
asthma.  Following  identification,  auto¬ 
genous  B.A.C.  preparations  were  made 
for  the  treatment  of  these  same  patients, 
the  surplus  powder  remaining  for  each 
organism  was  retained  and  stored,  and 
eventually  some  of  these  became  the  con¬ 
stituents  of  the  first  lots  of  Pooled  Auto¬ 
genous  B.A.C.  Subsequently  the  number 
of  species  and  strains  of  organisms  in¬ 
cluded  in  B.A.C.  products  represented 
those  isolated  from  patients  believed  to 
have  bacterial  allergy  as  one  component 
of  their  illness.  Selection  was  further 
guided  by  the  composition  of  polyvalent 
bacterial  vaccines  of  other  manufac¬ 
turers,  and  the  published  and  personal 
communications  of  various  investigators. 

A  so-called  “set  of  eight  B.A.C.’s’’  is 
constantly  referred  to  in  the  manufac¬ 
turer’s  literatme  and  represents  eight 
groups  of  bacteria.  These  are  listed  as 
various  tsqjes  of  Beta  hemolytic  strep¬ 
tococci,  Group  A;  pneumococcal  types 
most  prevalent  in  adults;  pneumococcal 
types  most  prevalent  in  children;  Strep¬ 
tococcus  viridans  types;  Staphylococcus 
aureus  and  albus;  Neisseria  catarrhalis; 
Hemophilus  influenzae  A  and  B;  and  E. 
coli.  This  “set  of  eight”  was  used  by  Dal- 
ven  and  Romano  (Ref.  13)  as  well  as  by 
Spielman  (Ref.  8)  in  treating  child  and 
adult  patients  with  upper  respiratory  and 
throat  infections,  infectious  asthma, 
bronchitis  £ind  sinusitis. 

The  first  reference  to  Pooled  Stock 
B.A.C.  #1  is  that  of  Gundy  (Ref.  14), 
who  used  this  combination  to  treat  chil¬ 
dren  with  recurrent  upper  respiratory 
infections  and  infectious  asthma.  Its 
composition  was  based  on  selections  from 
the  “set  of  eight”  decided  by  the  manu¬ 
facturer  with  the  advice  of  Dr.  William 
B.  Sherman,  one  of  the  early  clinical  in¬ 
vestigators.  According  to  the  submission, 
the  composition  of  Pooled  Stock  B.A.C. 
#2  was  determined  by  Dr.  Spielman  who 
recommended  that  those  organisms 
whose  antigens  were  in  the  “set  of  eight” 
and  which  had  not  been  used  in  Pooled 
Stock  B.A.C.  #1  should  be  combined  to¬ 
gether  with  antigens  from  A.  aerogenes, 
P.  aeruginosa  and  K.  pneumoniae  to 
make  Pooled  Stock  B.A.C.  #2. 

Gram-negative  B.A.C.,  representing 
combination  of  antigens  from  E.  coli,  A 
aerogenes.  P.  aeruginosa  was  formulated 
on  the  basis  of  potential  usefulness  of 
such  a  product  in  patients  who  had  re¬ 
ceived  prolonged  treatment  with  anti¬ 
biotics  and  in  whom  the  bsicterial  fiora 
had  changed  from  gram-positive  to 
gram -negative. 


Respiratory  B.A.C.  was  originally  pre¬ 
pared  with  BA.C.  powders  made  from  D. 
pneumoniae,  S.  pyogenes,  S.  viridans,  S. 
faecalis.  N.  catarrhalis,  H.  influenzae,  E. 
coli,  and  varying  strains  of  staphylococci 
from  year  to  year  according  to  the  inci¬ 
dence  of  their  isolates  from  the  respira¬ 
tory  tract.  In  1968,  on  the  basis  of  a  direc¬ 
tive  from  the  Division  of  Biologies  Stand¬ 
ards,  the  composition  of  this  product  was 
made  constant  in  all  subsequent  market¬ 
ing, 

b.  Preparation.  Identification  proce¬ 
dures  of  the  various  microorganisms 
which  serve  as  the  basis  of  BA.C.  prep¬ 
arations  (Refs.  1  through  3)  appear  in 
line  with  accepted  methods,  and  are  de¬ 
scribed  extensively  in  the  manufacturer’s 
submissions. 

Cultures  of  each  species  of  microorga¬ 
nism  are  grown  to  high  titer  on  various 
standard  culture  media,  checked  for  pur¬ 
ity,  centrifuged,  and  processed  into  pow¬ 
ders  by  a  method  which  the  manufac- 
facturer  considers  confidential.  Preserv¬ 
atives  are  added,  and  after  sterility  tests, 
the  extract  is  injected  intrap>eritoneally 
into  mice  as  a  preliminary  safety  test, 
and  then  packaged  for  use.  The  special 
process  is  claimed  to  be  effective  in  select¬ 
ing  the  higher  molecular-weight  mate¬ 
rials  from  the  culture  media  filtrates  in 
which  the  microorganisms  are  grown,  as 
demonstrated  by  an  increase  in  nondia- 
lyzable  nitrogen-containing  fractions. 
These  fractions  are  said  to  contain  the 
antigenic  materials  produced  by  the  bac¬ 
teria  which  are  experimentally  capable 
of  producing  specific  agglutinins  and 
precipitins. 

2.  Labeling.  B.A.C.  respiratory  products 
are  claimed  to  be  useful  in  the  treatment 
of  “patients  known  or  susp>ected  to  be 
allergic  to  bacteria  and  their  metabo¬ 
lites.”  They  also  are  suggested  for  use  in 
the  treatment  of  recurrent  and  chronic 
bacterial  upp)er  respiratory  infections, 
bronchitis,  sinusitis  and  throat  infec¬ 
tions.  In  allergic  disease  complicated  by 
infection,  the  use  of  B.A.C.  preparations 
said  to  be  in  keeping  with  the  com¬ 
monly  employed  medical  practice  of  util¬ 
izing  bacterid  products  in  the  treatment 
of  such  illnesses.  B.A.C.  prei>arations  are 
claimed  to  be  more  effective  than  con¬ 
ventionally  prepared  extracts  of  bacterial 
cells  inasmuch  as  they  contain  bacterial 
antigens  shown  by  experimental  data  to 
be  more  effective  in  achieving  both  “pro¬ 
tection”  and  “dissensitization.”  Stock 
B.A.C.  products  are  considered  by  the 
manufacturer  to  be  more  effective  than 
autogenous  vaccines,  “since  different 
fiora  exists  in  different  sites,  and  a  sea¬ 
sonal  variation  in  bacteria  may  be  pres¬ 
ent  in  infectious  foci.”  Simultaneous 
treatment  with  BA.C.  products  and  in¬ 
halant  allergens  is  advised  for  “concur¬ 
rent  allergic  and  infectious  states  with 
the  purpose  of  increasing  resistance  to 
existing  and  possible  future  infection.” 

Administration  is  recommended  in 
doses  of  0.02  to  0.05  milliliter  intrader- 
mally  and  0.035  to  0.10  milliliter  subcu¬ 
taneously.  The  intradermal  route  is  sug¬ 
gested  for  best  results.  Increments  are 
recommended  if  the  patioit  falls  to  sus¬ 
tain  improvement.  The  suggested  inter- 


FEOERAL  REGISTER,  VOl.  42,  NO.  215 — TUESDAY,  NOVEM6ER  8,  1977 


58294 


PROPOSED  RULES 


vals  are  weekly  for  4  weeks,  twice  bi- 
W'eekly  and  then  once  monthly  through¬ 
out  the  year.  Unspecified  vailaticMis  of 
Intervals  according  to  the  response  of  the 
recipient  are  advocated.  No  more  than 
two  B.A.C.  products  at  any  one  visit  are 
suggested,  and  pooling  of  B.A.C.  products 
is  not  c(»isldered  advisable.  No  refer¬ 
ences  are  given  to  indicate  the  basis  for 
these  statements. 

3.  Analysis — a.  Activity  and  stability 
data.  An  early  unpublished  report  by  one 
clinical  investigator,  E.  Perlman,  notes 
that  a  B.A.C.  filtrate  contained  immimo- 
logically  active  constituents  of  each  or¬ 
ganism  from  which  it  was  prepared,  as 
detwmined  by  agar-gel  zone  precipita¬ 
tion  technique.  Data  concerning  the  sta¬ 
bility  of  B.A.C.  products  was  recently 
supplemented  by  the  manufacturer  fol¬ 
lowing  initiation  of  this  Panel’s  review. 
Immunodiffusion  studies  were  carried  out 
utilizing  two  lots  of  one  product.  Respir¬ 
atory  B.A.C,.  one  lot  within  the  expira¬ 
tion  date  and  the  other  lot  outdated. 
Each  of  these  was  reacted  against  stand¬ 
ard  pneumonococcal  and  streptococcal 
antisera  and  showed  weak  immunopre- 
cipitin  lines.  Other  data  submitted  were 
immunodiffusion  studies  of  various  lots 
of  the  same  product.  Respiratory  B.A.C., 
in  and  out  of  the  dating  period,  against 
antisera  prepared  by  inoculating  rabbits 
with  a  previously  prepared  batch  of  the 
same  product.  Also  submitted  were  data 
purporting  to  show  stability  of  five  other 
B.A.C.  products.  Pooled  Stock  B.A.C.  No. 
1,  Pool^  Stock  B.A.C.  No.  2,  Gram  Nega¬ 
tive  B.A.C.,  as  well  as  two  skbi  produets. 
Staphylococcal  B.A.C.  and  Pooled  Skin 
B.A.C.  Outdated  lots  of  each  of  these 
products  were  used.  Quantification  of 
antigen  by  the  polygon  plate  method  was 
carried  out  in  each  case  against  a  cor¬ 
responding  antiserum  prepared  in  rab¬ 
bits.  Immimoprecipitin  lines  were  ob¬ 
served  with  all  but  the  oldest  lots  which 
had  expired  approximately  5  years  be¬ 
fore.  Least  reactivity  was  noted  in  one 
product.  Pooled  Stock  BA.C.  No.  2,  which 
was  explained  on  the  basis  of  a  weaker 
antisenun  resulting  from  Inoculating  a 
rabbit  with  less  antigen  than  was  given 
in  preparing  antisera  against  the  other 
products. 

b.  Animal  experimental  data — (1)  Ef¬ 
fectiveness.  Data  submitted  by  the  manu¬ 
facturer  are  designed  to  show  that  Im- 
mimlzation  of  experimental  animals  with 
B.A.C.  products  confers  a  degree  of  pro¬ 
tection  when  such  animals  are  chal¬ 
lenged  with  injections  of  live  bacterial 
cultures  (Refs.  4  through  6).  Mice  re¬ 
ceiving  immimizing  doses  of  B.A.C.  pre¬ 
pared  from  staphylococcus  aJbus  42D 
(this  is  a  designation  used  in  informa¬ 
tion  submitted  by  the  manufacturer) 
were  challenged  7  days  later  by  intraperi- 
toneal  injections  of  Staphylococcus  albus 
42D  culture.  Organs  from  animals  sacri¬ 
ficed  4  days  after  challenge  showed  fewer 
positive  cultures  than  among  untreated 
ccmtrols.  Also  reported  was  the  protective 
effect  of  the  same  B.A.C.  preparation  on 
a  phenomenon  described  as  “crippling” 
resulting  In  sympt(Hns  of  limping  and 
paralysis  which  are  said  to  follow  injec¬ 


tions  of  staphylococcal  42D  toxin  in  mice. 
Fewer  mice  receiving  multiple  Sections 
of  B.A.C.  prepared  from  staphylococcal 
42D  developed  the  “crippling”  phenome¬ 
non,  when  compared  to  untreated  con¬ 
trols,  or  animals  receiving  only  single 
B.A.C.  immunizing  Injections.  A  compari¬ 
son  of  the  effects  of  this  same  BA..C.  pre¬ 
paration  and  a  standard  bacterial  vac¬ 
cine  (t3T>e  or  meth(xl  of  preparation  not 
specified)  Is  reported.  Repeating  the 
above  experiments  utilizing  a  conven¬ 
tionally  prepared  bacterial  vaccine  in 
what  could  be  ccmsidered  as  Immunizing 
doses,  no  protection  of  the  test  animals 
was  reported.  Experiments  were  not  car¬ 
ried  out  with  organisms  other  than  Sta¬ 
phylococcus  albus  42D,  but  the  implica¬ 
tion  is  drawn  that  similar  advantages 
exist  in  all  B.A.C.  preparations. 

(2)  Safety.  The  manufactiu'er  states 
that  intraperitoneal  Injections  into  mice 
and  guinea  pigs  are  “nontoxic  at  levels 
1,500  times  the  maximum  doses  recom¬ 
mended  for  intradermal  or  subcutaneous 
administration  in  humans.”  They  also 
cite  experiments  in  which  rabbits  who  re¬ 
ceived  repeated  injections  of  BA.C.  prod- 
ducts  (types  not  specified)  over  long¬ 
term  periods  showed  no  degenerative 
changes  in  organs  or  tissues.  Diiring 
1972-1973,  the  manufacturer  treated 
mice  with  each  of  his  BA.C.  products 
over  a  1-year  period,  utilizing  a  human 
regimen  with  doses  of  0.10  cubic  centi¬ 
meter  subcutaneously.  On  a  dose-per- 
kilogram  basis,  this  would  represent  1,000 
times  the  human  dose.  Limited  alopecia 
was  observed  in  some  groups  of  mice. 
Growth  was  comparable  to  controls.  Au¬ 
topsy  results  of  various  groups  of  animals 
were  considered  not  to  show  any  signifi¬ 
cant  differences  from  controls.  Organs 
and  tissues  have  been  fixed  and  pre¬ 
sented,  awaiting  further  examination  by 
the  FDA,  if  such  is  thought  to  be  re¬ 
quired. 

(c)  Human  data — (1)  Laboratory  data. 
In  the  historical  development  of  BA.C. 
products,  the  manufacture  claimed  that 
antigenic  activity  of  the  materials  ob¬ 
tained  by  the  special  manufacturing 
process  is  greater  than  that  of  conven¬ 
tional  extracts  of  bacterial  cells.  Very 
little  proof  of  such  advantages  in  hu¬ 
mans  is  found  In  the  submission  data. 
Although  it  is  stated  in  the  submis¬ 
sion  that  B~A.C.  products  under  re¬ 
view  are  capable  of  producing  specific 
agglutinins  and  precipitlns,  it  is  not 
stated  whether  these  effects  were  noted 
in  man  as  well  as  in  animals.  H.  J. 
Harris  states  that  Brucella  antigens 
prepared  by  the  BA.C.  process  pro¬ 
duced  serologic  responses  (type  or 
extent  not  stated)  in  a  high  percentage 
of  patients  with  Brucellosis  who  were 
treated  with  such  antigens  (Ref.  7). 
Other  biologic  reactions  reported  are 
quantitative  changes  in  leucocytes  (up  or 
down)  15  minutes  following  administra¬ 
tion  of  B.A.C.  products  to  patients  with 
arthritis. 

(2)  Skin  test  data.  Observations  on 
skin  tests  are  reported  by  several  observ¬ 
ers.  ^ielman  (Refs.  8  and  9)  observed 
immediate  wheallng  skin  test  reactions  in 


65  percent  of  patients  he  treated.  He  was 
unable  to  correlate  such  reactions  with 
their  clinical  response  to  treatment.  For 
testing,  he  used  B.A.C.  preparations  of  S. 
aureus  and  albus;  N.  catarrhalis;  H.  in¬ 
fluenzae,  types  a  and  b;  and  E.  coli.  Bi¬ 
opsy  of  a  BA.C.  skin  test  site  (presum¬ 
ably  positive-reacting  site)  showed 
almost  no  cellular  reaction  as  contrasted 
to  biopsies  of  similar  sites  tested  with 
standard  bacterial  vaccines.  The  latter 
showed  marked  Infiltration  and  large 
numbers  of  leucocytes.  He  also  reported 
that  BA.C.  products,  in  contrast  to 
standard  bacterial  vaccines,  did  not  pro¬ 
duce  delayed  24-hour  responses. 

It  is  not  stated  whether  both  prepara¬ 
tions  w^e  oompcured  in  the  same  patient. 
Repeating  such  skin  tests  with  B.A.C.  in 
patients  who  were  being  treated  with  a 
Respiratory  BA.C.  combination  of  these 
organisms,  Spidman  reported  that  skin 
tests  remained  positive  in  some,  lessened 
in  others,  and  became  totally  negative  in 
still  others.  Where  tests  remained  posi¬ 
tive,  passive  transfer  of  sensitivity  by 
serum  to  another  recipient  was  possible. 
Details  of  these  experiments  were  not 
giv«i  and  have  not  been  published. 
Spielman  also  concluded  that  patients 
who  showed  pu^tently  negative  skin 
tests  to  B-A.C.  products  before  and  after 
treatment  required  less  treatment  than 
those  who  reacted  strongly.  He  further 
concluded  that  akin  test  negative  patients 
were  purobably  “not  hjqpersensltive  to 
bactei’ia,  but  needed  only  to  be  better 
immenk^”  (Ref.  9) . 

According  to  unpublished  reports  sup¬ 
plied  by  the  loacMifoetttrer,  B.  Perlman 
carried  ont  akin  tests  with  filtrates  of 
BA.C.  products  and  noted  both  immedi¬ 
ate  and  delayed  skin  reactions.  He  con¬ 
cluded  that  such  reactions  were  not  help¬ 
ful  in  revealing  the  tsrpe  of  bacterial  al¬ 
lergy  present  or  in  gauging  the  patient’s 
respemse  to  such  treatment.  Sheldon, 
w'ho  carried  out  a  small  treatment  pro¬ 
gram  in  i>atient5  wltti  bronchial  asthma 
associated  with  infection,  reported  that 
patients  showed  immediate  W'heal  and 
flare  reactions  to  the  BA.C.  product  he 
used.  The  types  of  BJt.C.  product  used 
were  not  indicated  in  either  Perlman’s 
or  Sheldon’s  work,  nor  were  other  details 
of  the  experiments  provided  in  any  of 
the  above  reports. 

(3)  Clinical  effectiveness.  The  manu¬ 
facturer  submitted  (mpublished  reports 
on  clinical  trials  carri^  out  by  several 
observers.  A  report  by  Arbesman  (1955) 
covered  patients  with  bronchial  asthma 
and  atopic  eczema  in  whom  Infectious 
or  bacterial  elements  were  considered  to 
play  a  role.  His  general  impression  was 
that  the  material  (possibly.  Respiratory 
B.A.C.)  “did  not  induce  sufficient  benefit 
to  warrant  continuation  of  study.”  Later, 
he  rep<M:ted  in  1956  <m  the  use  of  “new 
Pooled  B.A.C.  Vaccine.”  and  again  he 
failed  to  observe  striking  improvement 
in  patients  he  treated. 

Eherman  and  Cooke,  in  1956,  summa¬ 
rized  a  preliminary  imcontrolled  trial  of 
B.A.C.  preparation  (possibly.  Pooled 
BA.C.  #1)  in  patients  with  asthma,  vas¬ 
omotor  rhinitis,  and  sinusitis  believed 
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due  to  bacterial  infection.  The  impres¬ 
sion  was  gained  by  these  observers  that 
BA.C.  had  definite  value  in  the  treat¬ 
ment  of  such  cases,  the  results  being  su¬ 
perior  to  those  observed  with  whole  cell 
bacterial  vaccines,  and  seemed  to  war¬ 
rant  furtlier  study.  Four  patients  in  this 
series  experienced  constitutional  reac¬ 
tions  from  the  first  or  second  dose  of 
B.A.C.  and  were  dropped  from  the  study. 

Perlman,  in  1956,  found  no  difference 
between  B.A.C.  treated  patients  and  con¬ 
trols,  He  concluded  that  “while  B.A.C. 
filtrates  contained  active  materials,”  as 
determined  by  his  previous  experiments, 
treatment  proved  to  be  no  more  dramatic 
or  satisfactory  than  with  standard  bac¬ 
terial  vaccines  in  patients  with  “infec¬ 
tious  asthma.”  Comments  from  Hoff¬ 
mann  Laboratories  take  issue  with  his 
conclusions  and  point  out  that  recom¬ 
mended  dosage  schedules  were  not  em¬ 
ployed.  Sheldon,  in  1955,  treated  14  pa¬ 
tients,  (the  type  of  B.A.C.  was  not  speci¬ 
fied)  with  bronchial  asthma  initiated  by 
or  associated  with  infection.  One  patient 
appeared  to  be  benefited,  and  possible 
improvement  was  reported  in  three 
others.  Stoesser  and  Nelson  in  1956  util¬ 
ized  two  dosage  schedules  in  patients 
with  asthma.  The  first  did  not  produce 
any  improvement  while  the  second  did 
show  improvement  in  some,  but  the  re¬ 
sults  were  not  considered  dramatic.  The 
details  of  their  dosage  schedules  are  not 
included  in  the  data  supplied. 

Published  reports  on  the  use  of  Respi¬ 
ratory  B.A.C.  products  include  those  of 
Spielman  (Refs.  8  and  9),  Shinefield 
(Ref.  10),  Simon  and  Rinard  (Refs.  11 
and  12),  Dulvin  and  Romano  (Ref.  13) 
and  Gundy  (Ref.  14).  All  are  uncon¬ 
trolled  studies  which  claimed  effective¬ 
ness  in  the  treatment  of  children  and 
adults  with  recurrent  respiratory  infec¬ 
tions,  infectious  asthma  and  chronic 
lung  disease.  The  B.A.C.  products  utilized 
in  these  studies  are  not  always  the  same 
as  those  presently  marketed.  No  sub¬ 
stantial  basis  could  be  found  for  the 
selection  of  one  product  over  another 
for  treatment.  Spielman  (Ref.  8),  who 
appears  to  have  been  the  prime  early 
clinical  investigator  for  these  products, 
states  that: 

selection  of  a  particular  pooled  group  strain 
depends  on  the  patient’s  cUnlcal  response — - 
only  clinical  response  is  used  as  indication  of 
treatment  with  a  particular  preparation. 

He  indicates  that  when  improvement  in 
his  patients  was  established,  an  “all- 
inclusive”  B.A.C.  was  used  as  a  main¬ 
tenance  dose  throughout  the  balance  of 
treatment.  Other  authors,  including 
Simon  and  Rinard  (Refs.  11  and  12) ,  de¬ 
scribed  their  procedime  for  establishing 
both  dosage  and  the  type  of  B.A.C.  to  be 
used.  If  a  patient  showed  improvement 
following  two  successive  doses  of  an  un¬ 
diluted  B.A.C.  preparation,  they  con¬ 
tinued  to  use  this  product  undiluted  in  a 
subsequent  series  of  injections.  If  tiie 
patient  appeared  worse  following  these 
initial  intradermal  injections,  the  same 
B.A.C.  combination  was  diluted  to  1/100, 
and  a  series  of  grradually  increasing  doses 


was  used  in  treatment.  The  exact  dosage 
and  the  interval  between  injections  de¬ 
pended  on  the  duration  of  relief  afforded 
the  patient.  If  the  B.A.C.  product  first 
used  failed  to  benefit  the  patient,  an¬ 
other  B.A.C.  preparation  was  tried,  and  a 
similar  procedure  followed.  These  au¬ 
thors  used  four  Respiratory  B.A.C.  prod¬ 
ucts  close  to  the  composition  of  those 
currently  marketed,  as  well  as  a  fifth 
preparation  called  “Special  Hospital 
Staphylococcus  B.A.C.,”  which  is  listed 
as  containing  phage  types  42B/52/80/81. 
They  reported  improvement  in  200  of  300 
patients  with  chronic  limg  disease,  in¬ 
fectious  asthma,  chronic  bronchitis  and 
pulmonary  emphysema  on  this  program. 
One  patient  who  failed  to  improve  with 
other  therapy  was  subsequently  treated 
with  a  B.A.C.  prepared  from  organisms 
isolated  from  his  own  sputum  and 
showed  improvement  (Ref.  15).  Shine- 
field’s  study  (Ref.  10)  utilized  only 
autogenous  B.A.C.  products,  comparing 
them  to  stock  bacterial  vaccines.  He  re¬ 
ported  superior  results  with  the  B.A.C. 
preparations. 

Numerous  letters,  depositions  and  re¬ 
ports  from  physicians  and  patients  sup¬ 
porting  the  efficacy  of  Respiratory  B.A.C. 
products  are  part  of  the  manufacturer’s 
submission.  Many  reports  were  in  re¬ 
sponse  to  the  manufacturer’s  letter,  di¬ 
rected  to  physician  prescribers  of  these 
products,  indicating  that  a  review  was 
taking  place.  These  cover  a  wide  range  of 
respiratory  illnesses  and  frequently  do 
not  specify  the  type  of  B.A.C.  product 
used.  The  manufacturer  estimates  that 
these  reports  show  an  efficacy  rate  in  the 
range  of  80  percent  for  all  patients 
treated. 

(4)  Safety.  A  review  of  submitted  data 
‘and  published  literature  shows  few  in¬ 
stances  of  acute  reactions  aside  from 
those  associated  with  local  pain  or  swell¬ 
ing  at  the  site  of  injection,  or  an  occa¬ 
sional  febrile  reaction.  Among  the  earlier 
investigators,  Sheldon,  Sherman  and 
Cooke  reported  constitutional  reactions 
from  the  first  or  second  doses  of  B.A.C. 
On  the  other  hand,  Shinefield  (Ref.  10) , 
who  used  only  autogenous  B.A.C.  prepa¬ 
rations,  commented  on  the  lack  of  un¬ 
toward  reactions  from  doses  several 
times  higher  than  those  recommended 
for  treatment.  During  the  period  from 
December  1958  to  March  1970,  only  16 
reports  of  untoward  reactions  were  re¬ 
ceived  by  the  manufacturer  from  phy¬ 
sicians  who  used  three  separate  lots  of 
Respiratory  B.A.C.  products.  They  called 
attention  to  local  swelling,  soreness,  red¬ 
ness  and  itching  at  injection  sites,  sys¬ 
temic  effects  consisting  of  elevated  tem¬ 
peratures  (101-105*  F),  nausea,  diarrhea 
and  rash.  These  reactions  were  traced  to 
one  lot  of  dessicated  B.A.C.  powder  uti¬ 
lized  in  the  manufacture  of  the  three  lots 
of  the  finished  product.  They  occurred 
mostly  In  children,  were  temporary  and 
self-limited,  and  did  not  deter  the  con¬ 
tinued  use  of  the  product  by  the  report¬ 
ing  physicians.  No  reports  of  fatal  re¬ 
actions  were  received.  Controlled  or  par¬ 
tially  controlled  studies  on  long-term 


safety  in  humans  were  not  submitted. 

d.  Labeling.  The  same  package  insert  is 
used  for  each  of  the  four  Respiratory 
B.A.C.  preparations  currently  marketed. 
General  recommendations  and  dosages 
listed  in  the  package  insert  were  noted  in 
the  general  findings  of  the  Panel  under 
“Manufacturer’s  Recommendations  and 
Indications  For  Use.”  No  information  is 
supplied  to  serve  as  a  guide  for  selecting 
one  respiratory  product  over  another. 
The  manufacturer  indicates  that  physi¬ 
cians  who  make  inquiries  concerning  this 
question  are  sent  a  set  of  published  re¬ 
prints  of  the  articles  listed  in  the  pack¬ 
age  insert.  A  review  of  these  articles  is 
contained  in  the  general  Panel  findings 
on  “Clinical  Effectiveness.”  Detailed  ex¬ 
amination  of  these  references  fails  to  find 
specific  guidelines  for  such  selection,  ex¬ 
cept  to  infer  that  the  choice  should  bear 
some  relationship  to  infection  with,  or 
undue  susceptibility  to,  the  bacterial 
strains  listed  on  the  product’s  label. 

Review  of  submitted  data  shows  that 
dosage  directions  are  derived  strictly 
empirically  based  on  those  often  used 
for  immunotherapy  procedures  with 
other  antigens. 

4.  Conclusions — a.  Critique — (1)  Com¬ 
position  activity  and  stability.  The  man¬ 
ufacturer  has  provided  data  showing 
that  care  is  taken  in  the  selection  and 
identification  of  microorganisms  which 
serve  as  the  basis  for  these  products. 
Some  evidence  that  bacterial  antigens  in 
the  product  retain  their  stability  during 
the  dating  period  is  shown  by  the  gel- 
diffusion  experiment  presented  by  the 
manufacturer.  The  more  sensitive  radio¬ 
immunoassays  might  reveal  other  anti¬ 
gens,  some  of  which  could  be  important 
but  fail  to  precipitate  with  antibodies. 
No  evidence  is  submitted  to  support  the 
claim  in  the  package  insert  that  the 
Boivin  antigens  or  M  proteins  are  pres¬ 
ent. 

(2)  Effectiveness.  Support  for  effec¬ 
tiveness  of  these  preparations  in  humans 
is  based  entirely  on  uncontrolled  studies, 
case  reports,  letters  and  depositions  from 
physicians  and  their  patients,  attesting 
to  favorable  results  in  a  wide  range  of 
respiratory  syndromes  associated  with 
infection,  allergy,  or  both.  Regarding 
possible  effectiveness  based  on  the  long 
period  of  each  product’s  use,  reference 
is  made  to  the  Panel’s  position  on  the 
extent  to  which  prior  use  of  biologicals 
can  be  used  to  satisfy  present  stand¬ 
ards  of  safety  and  effectiveness,  as  part 
of  their  general  findings. 

(3)  Safety.  Animal  data,  mainly  in 
mice  and  rabbits,  are  presented  to  show 
lack  of  acute  or  chronic  toxicity  of  these 
products  in  equivalent  doses  many  times 
those  recommended  for  human  use.  Such 
data  for  humans  are  of  extremely  limited 
value.  The  manufacturer’s  claim  of 
fewer  constitutional  reactions  compared 
to  standard  bacterial  vaccines  is  not  well 
supported,  since  reactions  tend  to  occur 
with  B.A.C.  products  as  well  as  with  bac¬ 
terial  vaccines  in  relation  to  dosage  and 
Individual  susceptibility.  Well-designed 
comparative  studies  would  be  required  to 
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establish  the  claim  that  BJLC.  products 
produce  fewer  reactions  than  do  killed 
bacterial  cell  suspensions. 

While  the  long  period  of  clinical  use 
In  humans  has  shown  no  overt  toxicity, 
the  difficulties  in  excluding  long-term  ef¬ 
fects  In  patients  treated  with  these  and 
simiiftr  products  have  been  pointed  out, 
as  part  of  the  general  findings  of  the 
Panel. 

(4)  Labeling.  Ihe  general  Indications 
for  use  of  these  products  stated  in  the 
package  Insert  for  physician’s  guidance 
are  extr^ely  broad  and  involve  both  the 
development  of  protective  immunity  to 
bacteria  and  the  reduction  In  hyper¬ 
sensitivity  to  bacterial  antigens.  Ihe 
present  state  of  knowledge  neither 
proves  nor  disproves  the  ix)ssibility  that 
bacterial  antigms  (»'  vaccines  in  general, 
or  these  products  in  particular,  induce 
either  of  these  effects.  Specific  indica¬ 
tions  listed  In  the  Insert  include  illnesses 
which  are  not  in  conformity  with  stand¬ 
ard  terminology.  The  disease  states  listed 
required  better  definition,  and  their  re¬ 
lationship  to  the  bacterial  antigens  said 
to  be  c(mtained  in  these  products  should 
be  presented  in  the  context  of  current 
medical  knowledge. 

The  present  package  insert,  which  is 
the  same  for  all  products,  is  totally  in¬ 
adequate  in  guiding  the  physician- 
user’s  selection  among  the  four  products 
marketed.  Published  articles  supplied  by 
the  manufacturer,  at  the  specific  request 
of  the  physician,  fail  to  provide  adequate 
guidance. 

h.  Recommendations — (1)  Respiratory 
B.A.C.  It  is  recommended  that  this  prod¬ 
uct  be  placed  in  Category  IHA  and  that 
the  appropriate  license  (s)  be  continued 
on  an  interim  basis  in  accordance  with 
the  appropriate  Federal  regulations  and 
reccmimendatlons  of  this  report.  The 
reasons  for  this  recommendation  are 
that: 

(i)  There  is  no  substantial  evidence  of 
safety  and  effectiveness. 

(ii)  Ihere  is  presumptive  evidence  of 
safety  based  on  published  reports  and 
physicians’  surveys. 

This  recommendation  to  permit  con¬ 
tinued  use  of  Respiratory  BA.C.  during 
a  test  period  is  made  on  the  conditions 
that  no  strains  of  Group  A  streptococci 
will  be  contained  in  the  product  in  ac¬ 
cord  with  the  Panel’s  statement  on  the 
subject  as  part  of  their  general  findings. 

In  addition,  the  labeling  for  this  prod¬ 
uct  should  state  clearly  in  standard 
medical  terminology  the  specific  indica¬ 
tions  for  use.  It  should  also  be  stated 
that  local  and  constitutional  reactions 
occur  with  this  product  in  relation  to  the 
amoimt  given  and  to  the  individual  pa¬ 
tient’s  susceptibility.  The  claim  that 
fewer  constitutional  reactions  occur  with 
this  product  than  with  standard  bac¬ 
terial  vaccine  should  be  deleted,  since 
this  has  not  been  determined  by  ade¬ 
quately  controlled  studies.  Claims  that 
this  product  induces  protective  immu¬ 
nity  to  bacteria  and  reduced  hypersensi¬ 
tivity  to  bacterial  antigens  should  be 
<xnitted  imtil  such  claims  are  proven. 

Also  see  "Labeling”  statement  in  this 
report. 


(2)  Pooled  Stock  BJL.C.  ^1.  Pooled 
Stock  BJLC.  #2,  dram  Negative  BJL.C. 

It  Is  recommended  that  these  three 
products  be  placed  In  Cat^ory  inB,  and 
that  the  appn^rlate  licensees)  be  re¬ 
voked  for  the  following  reasons: 

(i)  There  is  no  substantial  evidence  of 
safety  or  effectiveness. 

(ii)  There  is  no  evidence  presumptive 
of  safety. 

The  majority  of  letters  from  physi¬ 
cians  submitted  by  the  manufacturers 
to  support  effectiveness  and  safety  refer 
to  Respiratory  B.A.C.  Hence,  most  of  the 
safety  and,  presumably,  effectiveness 
data  are  based  on  Respiratory  B.A.C. 
rather  than  Pooled  Stock  B.A.C.  #1, 
P(X)led  SUKk  B.A.C.  #2,  and  Gram 
Negative  BA.C. 

With  reference  to  the  gram-negative 
organisms  contained  in  both  P(x>led 
Stock  B.A.C.  #2  and  Gram  Negative 
B.A.C.,  there  is  no  evidence  presented 
to  substantiate  the  manufacturer’s  claim 
that  these  products  are  of  benefit  to  pa¬ 
tients  with  gram-negative  infectiems 
complicating  prolonged  treatment  with 
antibiotics.  The  use  of  these  pr(xlucts 
would  be  dangerous  if  used  in  lieu  of 
antibiotic  therapy. 
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Staphylo<X)CCal  B.A.C.  and  Pooled  Skin 
B.A.C.  Manttfactured  by  Hoffmann 
Laboratories,  Inc. 

Stfq>hyloc(x:ci  were  first  described  and 
categcH'ized  in  the  late  1800’s  when  their 
causal  relationship  to  human  disease, 
particularly  skin  lesions,  was  established. 
Animal  studies  on  the  toxic  effects  of 
staphyl(x:occi  suggested  that  the  alpha 
hemolysin  present  in  culture  filtrates 
was  lethal  as  w^  as  responsible  for 
dermonecrosis  (Ref.  1).  As  the  princi¬ 
ples  of  immunoli^  began  to  evolve,  it 
followed  quite  logically  that  attempts 
should  be  made  to  develop  methods  of 
immunization  against  these  bacterial 
toxic  properties.  Both  toxoids  and  anti¬ 
toxins  therefore  came  into  vogue  in  the 
first  part  of  the  20th  century,  but  the 
clinical  results  generally  were  disap¬ 
pointing.  In  1928,  Alexander  Heming 
discovered  that  the  mold  penicillium  had 
a  marked  inhibitory  effect  on  staphylo¬ 
cocci;  this  led  to  the  beginning  of  the 
antibiotic  era  a  decade  later.  Thereafter, 
interest  in  the  use  of  such  vaccines  de¬ 
clined,  and  control  of  staphylococcal  in- 
fectiims  by  vaccines  never  became  an 
important  aspect  of  either  the  preven¬ 
tion  or  treatment  of  acute  infections. 

In  the  1940’s,  Josef  Hoffmann  prepared 
several  hundred  autogenous  bacterial 
antigens  from  a  variety  of  sources.  Ini¬ 
tially,  these  were  related  witirely  to  res¬ 
piratory  problems  and  were  made  avail¬ 
able  for  clinical  testing.  By  1958,  it  be¬ 
came  impractical  to  continue  the  prepa¬ 
ration  of  autogenous  vaccines  and,  in 
addition,  the  Division  of  Biologies  Stand¬ 
ards  ruled  that  it  would  be  necessary  to 
settle  on  a  fixed  group  of  bacterial  cul¬ 
tures  to  be  u.sed  for  all  future  vaccines. 
Pooled  Skin  B.A.C.  (Bacterial  Antigen 
Complex)  and  Staphylococcal  B.A.C.  fol¬ 
lowed  this  same  general  course,  although 
they  were  developed  after  the  respiratory 
model  had  been  set.  Their  distribution 
began  in  1956  and  1958,  respectively. 

1.  Description — a.  Composition.  Staph¬ 
ylococcal  B.A.C.  contains  Staphylococ¬ 
cus  aureus,  phage  types  42B/'52/80/ 
81,  and  albus  in  equal  proportions. 
Staphylococcus  albus  is  not  phage  typed 
in  the  manufacturer’s  description.  In 
1973,  two  of  the  original  strains  were  re¬ 
placed,  (me  because  of  inadvertent  dis¬ 
carding  and  the  other  because  of  the 
nonviability  of  the  lyophilized  stock.  The 
replacements  were  of  similar  phage 
types  and  other  characteristics. 

Pooled  Skin  B.A.C.  contains  Staphy¬ 
lococcus  aureus  (14  strains)  and  ^bus 
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(2  strains),  lliis  includes  9.2  percent 
phage  types  43B/53/80/81  in  addition  to 
two  strains  of  Proteus  vulgaris.  The  final 
preparation  contains  approximately 
equal  contributions  from  all  types. 

b.  Preparation.  The  Hoffmann  B.A.C. 
products  basically  are  all  made  in  the 
same  way.  Standardization  is  made  on 
the  basis  of  weight,  nitrogen  content,  and 
appropriate  tests  for  sterility  and  chemi¬ 
cal  contamination.  Under  these  condi- 
ticois,  and  with  the  volumes  distributed, 
growth  and  extraction  procedures  need 
to  be  carried  out  only  once  every  5  to 
6  years. 

.  2.  Labeling — a.  Package  insert.  A  sin¬ 
gle  insert  is  used  for  the  Staphylococcal 
B.A.C.  and  Pooled  Skin  B.A.C.  General 
comments  about  B.A.C.  preparations  are 
initially  made,  some  of  which  are  not 
applicable  to  the  staphylococcal  or 
Pooled  Skin  B.A.C.’s.  Emphasis  is  placed 
on  the  acellular  nature  and  cm  the  claim 
that  the  Hoffmann  products  “provide 
some  important  antigens  lacking  in  cel¬ 
lular  vaccines.” 

There  are  three  indications: 

(1)  Staphylococcal  and  Pcmled  Skin 
B.A.C.  for  treatment  of  recurrent  and 
chronic  staphylococcal  Infections  of  the 
skin,  eyes,  ears  and  nose. 

(2)  Hoffmann  B.A.C.  products  in  gen¬ 
eral  are  recommended  to  induce  antibody 
formation  in  “the  chronically  ill  patient.” 

(3)  Hoffmann  B.A.C.  products  in  gen¬ 
eral  are  recommended  for  desensitization 
of  patients  known  to  be  allergic  to  the 
bacteria  represented  in  the  vaccines. 

A  section  on  rationale  states  tliat 
“B.A.C.  therapy”  confers  both  antitoxic 
and  antibacterial  immunity  in  mice. 
References  are  made  to  an  abstract  and 
to  an  article  dealing  primarily  with 
Respiratory  B.A.C.  of  which  the  latter 
states  that  patients  with  chronic  lung 
disease  were  in  many  cases  improved  by 
the  addition  of  Staphylococcal  BA.C.  to 
the  other  B.A.C.’s  they  had  been  receiv¬ 
ing. 

Administration  is  recommended  in 
doses  of  0.02  to  0.05  milliliter  intrader- 
mally  and  0.035  to  0.10  milliliter  subcu¬ 
taneously.  The  intradermal  route  is 
suggested  for  best  results.  Increments  are 
recommended  if  the  patient  fails  to  sus¬ 
tain  improvement.  The  suggested  inter¬ 
vals  are  weekly  for  4  weeks,  twice  bi¬ 
weekly,  and  then  once  monthly  through¬ 
out  the  year.  Unspecified  variattons  of 
intervals  according  to  the  response  of  the 
recipient  are  advocated.  No  more  than 
two  B.A.C.  products  at  any  one  visit  are 
suggested,  and  pooling  of  B  A.C.  products 
is  not  considered  advisable.  No  references 
are  given  to  indicate  the  basis  for  these 
statements. 

Standard  precautions  are  listed,  and  it 
is  stated  that  if  the  patient  is  known  or 
suspected  to  be  hypersensitive  to  bacte¬ 
rial  antigens,  the  initial  dosage  should  be 
considerably  reduced.  Significant  side 
effects  are  said  to  be  “uncommon,”  and  it 
is  specifically  stated  that  there  are  no 
known  contraindications  to  the  use  ot 
B.A.C.  antigens. 

b.  Other  promotional  material.  A  lim¬ 
ited  amount  of  advertising  In  medical 


journals  had  been  placed  pri(H:  to  1972, 
but  none  since  then.  Hc^Emann.  Inc.,  em¬ 
ploys  no  detail  men.  The  bulk  of  adver¬ 
tising  has  been  in  direct  mailings  to 
physicians,  consisting  of  reviews  of  all 
B.A.C.  products  and  order  forms.  In  1972, 
mailings  were  sent  to  53,634  physicians 
in  the  United  States.  The  information 
supplied  is  essentially  identical  to  that 
described  for  the  package  insert. 

The  package  circular  has  no  thera¬ 
peutic  claims  or  suggestiwis. 

3.  Analysis — a.  Theoretical  considera¬ 
tions — (1)  Effectiveness.  The  problems  of 
developing  a  coherent  raticmale  for  the 
use  of  staphylococcal  antigens  in  staph¬ 
ylococcal  disease  is  largely  related  to  the 
fact  that  no  one  as  yet  understands  why 
disease  is  produced.  As  Morse  (Ref.  2) 
has  pointed  out. 

The  inability  to  incriminate  a  single  product, 
component,  or  property  of  Staphylococcus 
aureus  as  the  determinant  of  pmthogenlcity 
is  a  recurring  feature  in  the  history  of  re¬ 
search  in  staphylococcal  disease.  Included  in 
the  list  of  substances  or  characteristics  which 
have  been  advanced  as  primary  factors  are: 
coagulase;  alpha  toxin  and  hemolysins; 
leukocidin;  lipase;  hyaluronidase  and  other 
enzymes;  and  the  ability  of  the  organisms  to 
resist  phagocytosis  or  to  multiply  within 
phagocytic  cells.  In  each  instance,  pro¬ 
ponents  have  been  unable  to  gather  sufficient 
evidence  to  establish  the  role  of  the  proposed 
mechanisms.  Only  the  ability  of  staphylococ¬ 
cal  enterotoxin  to  induce  food  poisoning,  but 
not  invasive  disease,  remains  Intact  in  the 
legacy  of  this  search. 

Aside  from  the  problems  of  relating 
the  various  staphylococcal  toxins  to  dis¬ 
ease,  the  role  of  host  resistance  in  disease 
is  equally  difficult  to  understand.  No 
clear  evidence  is  available  to  show  the 
relative  roles  of  circulating  antibody  or 
immediate  or  delayed  h3T>ersensitivity  in 
either  protection  or  pathogenesis.  This 
confusion  is  exemplified  in  the  manufac¬ 
turer’s  recommendation  for  use.  The 
products  allegedly  may  work  either  by 
increasing  resistance  and  immunity,  or 
by  decreasing  or  increasing  a  preexisting 
hypersensitivity.  Certainly,  analogies  for 
any  of  these  hypotheses  can  be  found  in 
other  microbial  immunologic  systems. 
For  staphylococcal  disease,  however,  it 
can  only  be  said  that  no  solid  theoretical 
base  has  been  established  for  any  form 
of  immunotherapy.  Recent  work  by 
Mudd  and  his  associates  has  clearly 
shown  the  development  of  cell-mediated 
(Type  IV)  hypersensitivity  to  staphylo¬ 
cocci  (Ref.  3) ,  but  the  part  this  plays  in 
disease  or  resistance  is  not  yet  clear. 

The  “acellular”  nature  of  ttie  bacterial 
product  is  considered  by  the  manufac¬ 
turer  to  be  of  considerable  importance. 
Since  the  role  of  staphylococcal  antigens 
in  general  is  not  understood,  it  follows 
that  there  is  no  reason  to  expect  any 
one  method  of  preparation  to  be  superior 
to  any  other.  On  a  conceptual  basis,  a 
whole  bacterial  cell  antigen  might  even 
be  preferable  to  an  “acellular”  prepara¬ 
tion. 

It  is  difficult  to  devise  any  theoretical 
framework  for  the  Inclusion  of  Proteus 
species  in  Pooled  Skin  B.A.C. 

(2)  Safety.  Theoretical  dangers  in¬ 
clude  all  those  inherent  to  any  product 


used  parenterally,  particularly  when  the 
type  and  multiplicity  of  antigens  in  the 
preparation  have  not  been  completely 
identified. 

Recommended  use  as  either  a  desensi¬ 
tizing  agent  or  a  stimulator  of  circulat¬ 
ing  antibodies  also  points  up  theoretical 
dangers.  In  contrast  to  sensitivities  such 
as  those  to  certain  pollens,  no  good  way 
apparently  exists  to  determine  levels  of 
preexisting  sensitivity  to  staphylococci  or 
other  bacteria.  Initial  dosages  must 
therefore  be  considered  to  possess  a  po¬ 
tential  danger  if  one  accepts  the  hypoth¬ 
esis  that  abnormal  hypersensitivity  is  at 
least  partially  responsible  for  the  initial 
disease  state.  While  staphylococcal  in¬ 
fections  are  often  related  to  a  type  of 
chronic  skin  disease,  their  potential  to 
threaten  life  under  appropriate  circum¬ 
stances  is  well  known.  It  should  be  re¬ 
called  that  interest  in  staphylococcal 
toxins  was  prompted  in  large  part  by  the 
disaster  in  Bundaberg,  Australia,  in  1928, 
in  which  more  than  half  of  the  children 
who  received  a  diphtheria  toxin-anti¬ 
toxin  mixture  contaminated  with  staph¬ 
ylococci  developed  .sjmiptoms  in  5  to  7 
hours  and  died  within  2  days  (Ref.  4) . 

4.  Conclusions — a.  Critique — (1)  Effec¬ 
tiveness — (i)  Animal  studies.  Data  show¬ 
ing  serologic  responses  in  lower  animals 
are  adequately  presented,  and  agar  gel 
precipitation  tests  using  hyperimmune 
animal  sera  document  antigen  antibody 
reactions.  Although  such  tests  may  be 
useful  in  demonstrating  that  staphylo¬ 
coccal  antigens  are  present  in  the  prod¬ 
uct,  the  ability  to  stimulate  the  forma¬ 
tion  of  circulating  antibodies  in  animals 
is  not  substantial  evidence  for  effective¬ 
ness  in  human  disease. 

Antitoxic  immunity  following  B.A.C. 
immunization,  as  measured  by  the  pre¬ 
vention  of  paralysis  or  limping  in  mice 
after  inoculation  with  virulent,  staphy¬ 
lococci,  has  been  documented  (Ref.  5) .  In 
addition,  “antibacterial”  immunity  was 
observ’ed  by  noting  a  decreased  rate  of 
recovery  of  viable  staphylococci  in  im¬ 
munized  mice,  as  contra;^d  to  the  con¬ 
trols.  In  this  set  of  experiments  a  “cellu¬ 
lar  vaccine”  was  also  prepared  and  in¬ 
cluded.  No  protective  effect  was  observed, 
which  forms  the  basis  for  the  manufac¬ 
turer’s  contention  that  the  Hoffmann 
B.A.C.  “coprecipitation”  process  provides 
important  antigens  that  are  lacking  in 
cellular  vaccines.  It  should  be  noted  that 
this  experiment  has  been  reported  only 
once  and  that  the  method  of  prepara¬ 
tion  of  the  “cellular”  vaccine  was  not 
described  at  all.  More  importantly,  the 
experiments  reported  dealt  only  with  a 
vaccine  prepared  by  the  Hoffmann  proc¬ 
ess  from  a  single  organism.  Staphylococ¬ 
cus  albus  42D,  a  designation  used  in  in¬ 
formation  submitted  by  the  manufac¬ 
turer.  While  it  is  possible  to  suggest 
that  results  would  be  generally  applic¬ 
able,  the  manufacturer  has  presented  no 
data  to  show  that  the  vaccines  as  licensed 
are  capable  of  producing  antitoxic  and/ 
or  antibacterial  immunity  in  any  animal 
species.  This  general  problem  of  extrap¬ 
olation  is  present  throughout  the  Hoff¬ 
mann  submissions.  The  manufacturer 
has  made  little  effort  to  distinguish  the 
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various  products,  as  if  the  ratlMiale  for 
use  and  the  effectiveness  of  a  Gram 
Negative  B.A.C.  were  identical  to  that  of 
a  Respiratory  B.A.C. 

(ii)  Human  studies.  No  controlled  hu¬ 
man  trials  of  the  effectiveness  of  either 
Staphylococcal  BA.C.  or  Pooled  Skin 
BA.C.  are  presented.  Effectiveness  data 
are  present^  as  either  published  litera¬ 
ture  summaries  of  treated  cases  or  un¬ 
published  compilations  of  reports  re¬ 
quested  by  the  manufacturer  from  physi¬ 
cians  who  have  used  the  products. 

Simon  and  Rinard  (Ref.  6)  reported 
on  5  years  of  experience  with  all  B.A.C.’s 
in  the  treatment  of  chronic  Ixmg  dis¬ 
ease,  Over  200  patients  were  Included, 
but  the  report  does  not  detail  in  any 
way  how  many  of  them  received  staphy¬ 
lococcal  or  Pooled  Skin  BA..C.  or  what 
the  responses  were  to  these  specific 
products.  The  only  comment  is  made 
in  the  discussion  section,  and  states  in 
its  entirety. 

In  many  cases  improvement  was  accel¬ 
erated  and  Intensified  by  the  addition  of 
Staphylococcal  BA.C.  to  the  other  one  or  two 
BA.C.’s  the  patient  had  been  receiving. 

Using  this  extraordinarily  limited  data 
as  a  basis  for  the  package  insert,  infer¬ 
ence  that  Staphylococcal  B.A.C.  could 
be  of  value  in  chronic  limg  disease  is 
of  dubious  judgment  at  best. 

An  article  on  nummular  eczema  in 
children  (Ref.  7)  submitted  by  the  man¬ 
ufacturer  states  that: 

The  addition  of  staphylococcus  toxoid. 
Staphylococcus  B.A.C.  (Hoffmann),  or 
Pooled  Skin  B.A.C.  (Hoffmann)  to  the  treat¬ 
ment  armamentarium  is  helpful  and  may 
bring  about  a  complete  remission  of  the 
disease. 

No  data  are  presented  to  support  this 
statement,  nor  is  any  reference  given  to 
other  literature. 

Simon  and  Rinard  (Ref.  8)  used 
Staphylococcal  B.A.C.  as  well  as  the 
others  in  clinical  treatment  and  reported 
Improvement,  although  rates  were  not 
presented.  The  primary  purpose  of  their 
presentation  was  to  document  a  com¬ 
plete  lack  of  correlation  between  skin 
test  reactivity  and  clinical  response  to 
the  product. 

A  series  of  three  submitted  papers  deal 
with  the  release  of  histamine  from  whole 
blood  before  and  after  treatment  of  al¬ 
lergic  patients  with  various  vaccines,  in¬ 
cluding  a  staphylococcal  vaccine  (Refs. 
9  through  11).  Histamine  release  was 
foimd  to  be  significantly  decreased  after 
vaccine  treatment,  and  this  was  accom¬ 
panied  by  objective  evidence  of  clinical 
improvement  after  exposure  to  the  of¬ 
fending  antigens  such  as  animal  dander 
and  various  pollens.  Thus  a  nonspecific 
beneficial  effect  of  staphylococcal  vaccine 
on  general  Immediate  hypersensitivities 
was  suggested.  The  studies,  however, 
were  uncontrolled  from  the  clinical 
standpoint,  and  the  staphylococcal  vac¬ 
cine  was  evidently  a  cellular  vaccine  un¬ 
related  to  the  Hoffmann  products.  The 
data  are  thus  not  relevant  to  the  products 
under  review. 

A  clinical  compilation  was  made  from 
1,852  patients  treated  with  either  Pooled 


Skin  BJli.C.  or  Staphyloc(xx:al  BA.C. 
(Ref.  5).  Compilation  results  were  ob¬ 
tained  by  a  questionnaire  siurey  of  phy¬ 
sicians  in  collaboration  with  the  manu¬ 
facturer.  The  cases  dealt  primarily  with 
skin  Infections,  although  a  variety  of  eye, 
ear,  nose  and  throat  infection  cases  also 
were  included.  There  were  reports  of  977 
cases  having  “excellent”  results,  and  610 
cases  were  reported  as  having  “good” 
results.  No  objective  bases  for  these  cri¬ 
teria  were  supplied.  There  were  304 
physicians  surveyed  using  an  unspecified 
selection  process,  of  which  109  physicians 
reported:  however,  according  to  the  com¬ 
pilation  “a  niunber  did  not  supply  all 
the  information  requested.” 

In  addition  to  this  report,  the  manu- 
factmer  has  submitted  to  the  Panel  com¬ 
pilations  or  individual  case  r^orts  from 
306  patients  provided  by  93  physicians. 
Physicians  who  used  B.A.C.  during  the 
period  1956-1972  were  contacted,  so  this 
separate  submission  may  have  included 
many  of  the  cases  referred  to  in  the  pre¬ 
vious  report  published  in  1961.  Specific 
response  rates  are  not  given.  The  ques¬ 
tionnaire  distributed  was  detailed  and  In¬ 
cluded  requests  for  laboratory  data  and 
data  on  frequency  of  inoculation  and 
length  of  treatment.  It  also  included  an 
attempt  to  objectively  calibrate  responses 
through  use  of  data  concerning  fre¬ 
quency  of  Infection,  size  and  nmnber  of 
lesions,  duration  of  Illness  and  necessity 
for  other  medications.  Overall  improve¬ 
ment  rates  were  comparable  to  those 
previously  reported,  i.e.,  80  to  90  percent. 

The  value  of  such  data  are  limited  for 
several  reasons: 

(a)  The  data  are  uncontrolled.  As  in¬ 
dicated  in  this  review,  uncontrolled  trials 
can  have  value  only  in  circumstances 
where  the  natural  history  of  the  disease 
in  question  is  precisely  known  and  is  not 
subject  to  variations  imrelated  to  the 
therapeutic  agent.  Such  is  not  the  case 
with  the  majority  of  forms  of  staphylo¬ 
coccal  diseases.  Reports  of  controlled 
studies  of  other  products  have  clearly 
demonstrated  the  significant  improve¬ 
ment  that  can  be  seen  in  placebo  treat¬ 
ment  cases  (Refs.  12  and  13).  Reasons 
for  such  variability  are  not  completely 
known  but  may  reflect  seasonal  varia¬ 
tion,  a  natural  decline  with  aging  psy¬ 
chologic  factors,  or  other  measures  intro¬ 
duced  into  the  treatment  situation. 

(b)  In  the  published  series  (Ref.  5), 
only  one-third  of  the  physicians  an¬ 
swered  the  questionnaire.  The  method 
of  approach  for  the  more  recent  unpub¬ 
lished  survey,  which  was  Initiated  by 
the  manufactmer  in  response  to  the  re¬ 
quest  for  information  on  safety  and  ef¬ 
fectiveness  of  bacterial  vaccines  and  an¬ 
tigens  published  in  the  Federal  Register 
of  August  18,  1972  (37  FR  16690),  was 
a  letter  from  the  manufacturer  to  physi¬ 
cian  purchasers  of  B.A.C,  products.  This 
letter  enclosed  the  questionnaire  and 
emphasized  the  urgency  of  a  reply.  The 
rate  of  physician  response  on  the  use  of 
Staphylococcal  B.A.C.  and  Pooled  Skin 
B.A.C,  is  not  clear,  although  38  physi¬ 
cians  reported  on  151  cases  using  these 
two  products. 


(c)  Truly  objective  measures  of  clini¬ 
cal  benefit  were  not  obtained.  Virtually 
all  were  susceptible  to  a  significant  degree 
of  subjective  interpretation. 

(2)  Safety — (1)  Animal  studies.  Safety 
in  laboratory  animals  has  been  more  ex¬ 
tensively  studied  for  the  Hoffmann  prod¬ 
ucts  than  for  others  of  this  class.  Repeti¬ 
tive  inoculations  of  mice  covering  spans 
of  over  1  year  and  extensive  autopsy 
studies  have  been  included.  Toxic  levels 
in  standard  laboratory  species  appear  to 
be  well  beyond  approachable  hiunan 
dosages,  and  no  overt  immunological 
problems  have  been  seen.  It  should  be 
noted,  however,  that  humans  and  lower 
animals  differ  markedly  in  their  reac¬ 
tions  to  staphylococci,  and  an  appro¬ 
priate  model  in  lower  animals  does  not 
exist.  Thus  the  animal  studies  primarily 
refiect  a  lack  of  major  toxic  phenomena. 

(ii)  Human  studies.  Review  of  pub¬ 
lished  literature  and  data  compiled  from 
physician  questionnaires  reveals  no 
instances  of  severe  reactions.  One  in¬ 
stance  of  nausea  and  vomiting  and  one 
of  psychosomatic  ssnacope  were  reported. 
The  remainder  of  reported  reactions  were 
minor  side  effects  of  momentary  local 
burning  and  pain  at  the  site  of  Injection, 
itching  24  hours  after  injection,  occa¬ 
sional  malaise  and  headache,  and  occa¬ 
sional  febrile  reaction. 

The  questionnaire  submitted  was  rela¬ 
tively  detailed  and  specific.  In  examining 
the  data,  however,  the  following  points 
should  be  noted: 

(a)  The  source  for  the  selection  of 
physicians  solicited  has  not  been  ex¬ 
plained.  Presumably  this  came  from  the 
manufacturer’s  direct  sales  records.  Thus 
physicians  obtaining  the  products 
sporadically  through  a  pharmacy  would 
not  have  been  included. 

(b)  A  denominator  is  not  available 
for  the  compiled  submitted  data.  It  is 
not  stated  how  many  physicians  were 
solicited  in  order  to  obtain  the  306  case 
reports  from  93  physicians.  Judging  from 
the  published  summary  of  earlier  ques¬ 
tionnaire  data  from  1961  (Ref.  5),  only 
about  one- third  of  the  physicians  re¬ 
sponded  with  any  repOTts. 

(c)  Of  those  who  returned  question¬ 
naires,  many  probably  did  not  answer 
the  question  on  side  effects.  Again,  ex¬ 
trapolating  from  the  earlier  report,  30 
of  109  physicians  did  not  answer  side- 
effect  questions. 

id)  When  available,  side  effect  data 
were  indicative  of  only  gross,  major  reac¬ 
tions.  No  indication  is  available  to  indi¬ 
cate  that  less  easily  demonstrable  side 
effects  requiring  laboratory  documenta¬ 
tion  were  sought.  Although  laboratory 
data  were  requested,  no  Information  is 
given  of  the  niunber  of  completed 
responses. 

To  summarize  the  safety  consider¬ 
ations,  neither  experimental  animal  nor 
human  use  data  have  shown  significant 
adverse  reactions,  nor  is  there  any  com¬ 
pelling  theoretical  reason  to  expect  them. 
However,  the  human  use  data  are  flawed 
by  problems  of  bias,  and  it  becomes  tm- 
pos^ble  to  derive  any  meaningful  risk 
estimates.  From  the  information  avail¬ 
able,  severe  reactions,  pocssibly  life 
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threatening,  could  occur  at  rates  at  1:500 
to  1 : 1,000.  No  information  is  available  on 
possible  kidney,  Uver  or  lung  damage. 
No  information  was  provided  on  the 
presence  or  absence  of  bacteriophage  or 
its  residual  antigen(s)  at  any  stage  in 
the  manufacturing  process.  The  Panel 
shares  the,  as  yet,  theoretical  concern 
about  the  possible.adverse  effects  of  long¬ 
term  parenterally  administered  bac¬ 
teriophage,  live  or  killed  (Ref.  14) .  Thus 
safety  cannot  be  said  to  have  been  sub¬ 
stantially  demonstrated. 

(3)  Labeling.  On  the  basis  of  the  pre¬ 
ceding  discussion,  it  is  clear  that  the 
package  insert  and  promotional  mate¬ 
rial  contain  statements  that  are  mislead¬ 
ing  and  not  in  accord  with  the  weight 
of  scientific  evidence.  In  particular,  the 
material  should  refer  only  to  the  prod¬ 
ucts  involved,  not  the  entire  gamut  of 
B.A.C.  preparations.  It  should  be  noted 
that  controlled  human  trials  have  not 
been  done.  The  implication  of  effective¬ 
ness  in  chronic  limg  disease  should  be 
removed,  and  reference  should  be  re¬ 
moved  to  phage  typing  of  Staphylococcus 
albus. 

(4)  Benefit-to-risk  ratio.  Since  benefit 
has  not  been  substantially  demonstrated, 
the  ratio  must  be  low. 

Staphylococci,  if  invasive,  can  be  life 
threatening.  In  such  circumstances, 
however,  antibiotics  would  form  the  basis 
of  treatment.  The  type  of  staphylococcal 
disease  for  which  the  vaccines  are 
recommended  are  chronic  nonlife 
threatening  conditions.  Some  instances 
of  chronic  furimculosis  or  other  recur¬ 
rent  staphylococcal  infections  may  occur 
that  are  not  easily  handled  by  anti¬ 
biotics.  In  such  relatively  rare  instances 
it  would  be  of  definite  value  to  have 
another  form  of  therapy  available. 

b.  Recommendations — (1)  Staphylo¬ 
coccal  B.A.C.  It  is  recommended  that  this 
product  be  placed  in  Category  niA  and 
that  the  appropriate  license (s)  be  con¬ 
tinued  on  an  interim  basis  in  accord¬ 
ance  with  the  appropriate  Federal  regu¬ 
lations  and  recommendations  of  this  re¬ 
port.  The  reasons  for  this  recommenda¬ 
tion  are  that: 

(i)  There  is  no  substantial  evidence  of 
safety  and  effectiveness. 

(ii)  There  is  presumptive  evidence  of 
safety  based  on  published  reports  and/ 
or  physician  surveys. 

(iii)  The  rcommendation  tliat  Staphy¬ 
lococcal  B.A.C.  be  placed  in  Category 
IHA  is  contingent  upon  compliance 
with  the  Panel’s  recommendations 
for  changes  in  labeling,  package  insert, 
and  all  promotional  material  to  encom¬ 
pass  the  following  concepts:  ‘ 

(a)  Information  should  be  specific  for 
the  individual  product  Staphylococcal 
B.A.C.;  i.e.,  the  product  should  be  pre¬ 
sented  separately,  not  simply  as  one  of 
many  BJt.C.  preparations. 

(b)  Implication  of  effectiveness  in 
chronic  lung  disease  should  be  omitted. 

<c)  Reference  to  phage  typing  Staph¬ 
ylococcus  albus  should  be  omitted. 


(d)  See  “LABELING”  statement, 
which  appears  above  in  this  preamble. 

(iv)  In  addition  to  labeling,  package 
insert  and  promotional  material 
changes,  the  manufacturer  must  provide 
evidence  that  the  cultures  used  for  the 
preparation  of  the  product  do  not  con¬ 
tain  bacteriophage  (s). 

(2)  Pooled  Skin  B.A.C.  It  is  recom¬ 
mended  that  the  product  Pooled  Skin 
B.A.C.  be  placed  in  Category  IIIB,  and 
the  appropriate  license (s)  be  revoked  for 
the  following  reasons: 

(i)  There  is  no  substantial  evidence 
of  safety  and  effectiveness. 

(ii)  There  is  no  evidence  presumptive 
of  safety. 
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Bacterial  Vaccine  Mixed  Respiratory 
(MRV  OR  MVRI)  Mantjfactvred  by 
Hollister-Stier,  Division  op  Cutter 
Laboratories 

1.  Description — a.  Composition.  This 
is  a  mixture  of  chemically  killed  orga¬ 
nisms,  suspended  in  physiologic  saline, 
and  consisting  of: 

Millions  per 

Organisms:  cubic  centimeter 

Staphylococcus  aureus  and  albus _ 1, 200 

Streptococcus  pyrogenes,  viridans 

and  nonhemolytic _  200 

Diplococcus  pneumoniae _  150 

Neisseria  catarrhalis _  150 

Klebsiella  pneumoniae -  150 

Haemophilus  influenzae _  150 

Total _ _ 2,  000 

b.  Preparation.  The  package  insert 
states : 

The  organisms  are  grown  in  artificial  media 
suited  for  rapid  growth,  washed  with  physi¬ 
ological  salt  solution,  centrifuged  and  sus¬ 
pended  in  salt  solution  and  killed  with  thi- 
merosal.  The  suspensions  are  standardized 
and  mixed  in  required  amounts  and  filled 
in  rubber -stoppered  bottles.  The  filled  bot¬ 
tles  are  tested  for  sterility  and  safety  in  the 
approved  manner.  Thlmerosal  1:10,000  is 
used  as  a  preservative. 

It  continues. 

The  vaccine  is  ■prepared'trom  many  strains 
of  bacterial  organisms  cmnmonly  found  in 
respiratory  tract  infections.  Many  of  these 
strains  were  isolated  in  preparation  of  anto- 
genous  vaccines  for  patients  subject  to  res¬ 
piratory  infections.  All  strains  of  Group  A 
beta  hemolytic  streptococci  known  to  be  as¬ 
sociated  with  glomerulonephritis  or  rheu¬ 
matic  fever  are  excluded  from  this  vaccine. 

Further  information  regarding  the 
source  of  the  organisms  used  is  found 
in  HoUister-Stier’s  response  of  January 
20,  1970,  to  a  request  for  more  informa¬ 
tion  regarding  the  vaccine. 

Ltie  cultures  in  production  bottles  are 
washed  and  centrifuged  with  phvsiolotric 
saline,  the  organisms  are  chemically 
killed  with  1 : 10,000  thimerosal,  and  then 
resuspended  in  physiologic  saline  with 
a  final  concentration  of  1:10,000  thi¬ 
merosal. 

Standard  tests  for  sterility  of  the 
finished  product  by  culture,  and  the 
standard  animal  safety  test  inoculating 
two  mice  and  two  guinea  pigs,  with  a 
7-day  observation  period,  are  done  for 
each  bacterial  vaccine. 

Enumeration  for  each  organism  is  per¬ 
formed  by  comparing  turbidity  with 
barium  sulfate  nephelometer  standards 
in  a  photometer.  For  each  species  there 
is  the  statement,  “Plans  in  future  to 
enumerate  by  direct  microscopic  count 
on  membrane  filiters.”  There  is  no  in¬ 
formation  that  this  change  has  been 
made  in  the  manufacturing  process. 

2.  Labeling — Package  insert.  The  pack¬ 
age  insert  states  that: 

This  vaccine  is  not  designed  as  a  prevention 
or  treatment  of  the  virus  “colds.”  Neither 
wlU  it  give  a  lasting  immunity  to  the  “sec¬ 
ondary  invaders.”  It  is  designed  as  an  aid 
in  the  desensitization  to  the  common  bac¬ 
terial  organisms  present  in  the  respiratory 
system.  Such  densltization  can  best  be  ac- 
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complisbed  by  subcutaneovis  Injections  of 
small  doses,  gradiially  Increased  and  given 
over  a  long  period  of  time. 

The  following  is  a  recommended  dose 
schedule: 

Prophylactic:  _  0.06  cc  ( 1  minim) . 

Increase:  _  0.06  cc  to  0.1  cc,  (1-3 

minims) ,  every  4  to  7 
days. 

Maximum _  0.05  to  1.0  cc. 

Increasingly  large  delayed  local  reactions 
may  occiar  after  administering  maintenance 
doses  for  many  months.  Continued  adminis¬ 
tration  of  vaccine  even  at  smaller  doses  may 
continue  to  Increase  tbe  reaction.  Stop  vac¬ 
cine  injections.  A  rest  period  of  2  to  6  months 
may  allow  tbe  delayed  hypersensitivity  to 
subside  and  tbe  Injections  may  be  resumed 
If  stiu  needed  by  the  patient. 

Repeat  maximum  dose  at  monthly  Inter¬ 
vals  during  susceptibility  period. 

Aeufe  condition 0.02  cc  to  0.05  cc  to 

1  minim). 

Increase  _  0.02  cc  to  0.06  cc  to 

1  minim)  3-  to  6-day 
intervals. 

Decreasing  the  doses  by  one-half  or  three- 
fourths,  or  discontinuing  the  vaccine  Is  ad¬ 
vised  if  increasingly  large  local  delayed  reac¬ 
tions  occur,  or  the  condition  xmder  treat¬ 
ment  becomes  aggravated.  "Caution  is  rec¬ 
ommended  in  administering  bacterial  vac¬ 
cine  to  patients  with  rbeximatoid  arthritis, 
lupus  erythematosis  or  other  collagen  di¬ 
seases. 

3.  Analysis — a.  Description  of  product. 
There  is  no  information  to  indicate  how 
the  stock  cultures  are  maintained.  Their 
sources  are  various,  ranging  from  strains 
Isolated  from  patients  to  ATCC  cultures 
that  are  not  identified  by  number.  The 
organisms  are  not  tested  for  virulence, 
and  until  a  recent  proposal  by  the  manu¬ 
facturer,  apparently  have  not  been  tested 
for  antigenicity.  The  presence  of  media 
constituents,  brain,  heart  (beef),  pep¬ 
tones  and  agar  are  noted,  and  no  infor¬ 
mation  is  available  as  to  how  much  of 
these  remain  in  the  finished  product. 
The  package  insert  states  that: 

all  strains  of  A  Beta  hemolytic  streptococci 
known  to  be  associated  with  glomerulone¬ 
phritis  or  rheumatic  fever  are  excluded  from 
this  vaccine. 

The  list  of  types  used  includes  Types  4, 
10  (12)  and  18,  which  are  nephritogenic 
(Ref.  1)  and  iVpe  28,  which  is  erythro- 
genic.  All  Group  A  streptococci  are  ca¬ 
pable  of  initiating  infections  that  cul¬ 
minate  in  acute  rheumatic  fever  regard¬ 
less  of  type. 

The  question  raised  regarding  the 
actual  bacterial  count  of  the  final  prod¬ 
uct  seems  to  be  adequately  answered  and 
accurate  by  whatever  method  is  being 
used — turbidity  or  direct  count.  Supple¬ 
mentary  Information  supplied  by  the 
manufacturer  compares  direct  counts  of 
stored  and  new  products,  show'ing  no 
change  after  storage. 

b.  Labeling.  An  abbreviated  dosage 
schedule  is  given,  presumably  for  sub¬ 
cutaneous  injection,  although  labeling 
for  intracutaneous  Injections  is  also 
present  The  labeling  includes  an  expira¬ 
tion  date  and  a  storage  temperature  of 
5*C+  or  -3'a 


Other  than  warning  to  use  separate 
heat-sterilized  tuberculin  syringes  for 
each  patient  and  to  obtain  accurate 
measiu*ements,  no  warning  Is  given  about 
possible  acute  allergic  reaction  or  an¬ 
aphylaxis,  except  in  a  reference  in  the 
disclaimer  warranty  statement  “*  •  ‘of 
the  Inherent  danger  of  Injecting  any  bio¬ 
logical  product.” 

The  implication  on  the  package  insert 
is  that  the  vaccine  is  to  be  used  for 
desensitization,  but  no  specific  disease 
states  are  listed  and  no  method  is  sug¬ 
gested  for  determining  whether  the  pa¬ 
tient  Is  sensitive,  and  to  what  degree. 
That  there  may  be  differences  in  patients 
is  implied  by  the  phrase  “a  treatment 
set  of  four  graduated  dilutions  of  the 
vaccine  and  other  bacterial  mixtures  is 
available.” 

The  rationale  for  the  selection  of  the 
strains  used  in  the  vaccine  is  that  they 
were  commonly  isolated  from  patients 
with  refjpiratory  tract  infections.  The 
basis  for  the  incorporation  of  each  com¬ 
ponent  Is  empirical,  as  are  the  bases 
for  determining  the  concentration  and 
dosage  (Refs.  2  and  3). 

c.  Theoretical  considerations — (1) 

Effectiveness.  The  possible  values  of  res¬ 
piratory  bacterial  vaccine  could  be:  (1) 
To  stimulate  immunity  to  Infections,  and 
(U)  to  diminish  bacterial  allergy.  The 
first  value  Is  disclaimed  by  the  manufac¬ 
turer  in  the  package  insert,  relative  to 
“lasting  immimity”  in  humans.  The  sec¬ 
ond  possibility  is  based  on  the  proposi¬ 
tion  that  “sensitivity”  to  bacteria  is  the 
basis  for  a  variety  of  upper  and  lower 
respiratory  syndromes  characterized  by 
edema,  exudates  and  airway  obstruction. 
There  is  no  clear  distinction  as  to 
whether  this  is,  by  analogy  with  treat¬ 
ment  of  proven  extrinsic  reaglnic  allergy, 
a  sensitivity  of  the  immediate  type,  or 
whether  this  is  delayed  hypersensitivity, 
which  is  implied  as  being  manifest  by 
large  local  reactions  to  the  vaccine  in  the 
course  of  its  administration,  as  indicated 
on  the  package  insert. 

The  experiments  by  Kasuga  sponsored 
by  the  manufacturers,  now  imderway  to 
update  the  information  on  the  anti¬ 
genicity  of  the  MRV,  include  studies  of 
the  delayed  skin  test  in  sensitive  hiunan 
recipients  and  of  the  Macrophage  In¬ 
hibition  Factor  (Ref.  23). 

Without  an  animal  model  or  clearly 
defined  target  population  whose  disease 
is  sharply  defined,  and  whose  immune 
capability  is  known,  it  is  difficult  to 
evaluate  the  studies  that  have  been  re¬ 
ported  and  to  conceive  of  critical  studies 
that  will  resolve  these  basic  questions. 

The  weight  of  clinical  evidence  sup¬ 
porting  the  effectiveness  of  bacterial  vac¬ 
cines  in  hmnans  is  largely  uncontrolled 
and  anecdotal,  but  it  comprises  many 
thousands  of  patients  and  its  use  spans 
a  period  of  at  least  40  years.  In  this  clini¬ 
cal  material  are  some  outstanding  ex¬ 
amples,  seemingly  distinct  from  the  ma¬ 
jority,  of  individuals  who  do  react  differ¬ 
ently  to  bacterial  infections  and  in  ways 
that  so  closely  resemble  the  animal 
models  of  hypersensitivity  of  various 
types  that  one  inescapably  feels  the  indi¬ 


viduals  do  have  altered  reactivity  to  in¬ 
fection.  Unfortunately,  our  understand¬ 
ing  of  these  reactions  and  our  techniques 
for  investigating  them  are  just  emerg¬ 
ing;  thus,  the  older  studies  that  have 
been  reported  on  these  patients  are  diffi¬ 
cult  to  interpret  in  the  light  of  the  little 
we  now  understand. 

(2)  Potency  standards.  To  date,  the 
MRV  has  had  as  its  only  measure  of 
potency  the  enumeration  of  the  number 
of  each  species  of  killed  organisms  per 
milliliter.  Methods  of  detecting  the  pres¬ 
ence  of  these  organisms  by  using  a  specif¬ 
ic  precipitating  antibody,  and  possibly 
of  measuring  the  amoimt  of  antigenic 
material  present,  are  being  evolved. 
Other  immunologic  tests  are  being  ap¬ 
plied  to  the  vaccine,  and  it  is  already 
known  to  have  a  weU-recognlzed  ability 
to  elicit  both  immediate,  intermediate, 
delayed  and  arthus-type  skin  reactions 
in  human  skin.  These  are  but  a  few  of 
the  parameters  that  should  be  known  in 
order  to  ensure  a  stable,  reproducible  and 
biologically  active  product. 

(3)  Safety.  There  has  been  no  sys¬ 
tematic  review  of  the  safety  of  these 
vaccines.  Theoretically,  repeated  injec¬ 
tions  of  capsular  polysaccharides  of  in¬ 
vasive  bacteria  such  as  pneumococci,  H. 
influenzae  and  Klebsiella  pneumoniae 
could  exert  a  suppressive  effect  upon  ac¬ 
quisition  of  immunity  to  these  organisms 
(Ref.  4).  Further,  injection  of  media 
components,  such  as  bovine  proteins, 
could  produce  long-term  adverse  effects. 
Also,  see. Panel  statement  regarding  the 
Group  A  streptococcal  antigens. 

d.  Available  data — (1)  Effectiveness.  A. 
wide  divergence  of  opinions  was  submit¬ 
ted  regarding  clinical  indications  for 
treatment,  use  in  adults  versus  children, 
use  of  skin  tests,  etc.  There  is  also  a  dif¬ 
ference  of  opinion  among  the  reported 
studies  as  to  the  value  of  bacterial  vac¬ 
cines  for  the  conditions  in  which  they 
have  been  used  (Refs.  5  through  7) . 

The  weight  of  hiiman  clinical  evidence 
supporting  effectiveness  is  imcontrolled 
or  anecdotal.  Documented  case  reports 
from  18  physicians  were  submitted  by 
the  manufacturer  sind  include  informa¬ 
tion  about  1,134  patients,  both  adults  and 
children  whose  ages  often  are  not  spec¬ 
ified.  A  summary  of  these  physician  re¬ 
ports  was  developed  by  the  Panel.  Ail¬ 
ments  treated  consist  chiefiy  of  asthma, 
bronchitis,  allergic  rhinitis,  infectious 
sinusitis,  chronic  respiratory  infection, 
and  also  serous  otitis  media,  conjuncti¬ 
vitis,  blepharitis,  otitis  externa,  head¬ 
aches,  i^icaria  and  atopic  dermatitis. 
The  route  of  administration  often  is  not 
specified,  but  presumably  it  is  by  sub¬ 
cutaneous  injection,  by  variable  dosage 
schedules,  for  vanring  periods  of  time. 
The  results  are  not  expressed  in  imlform 
or  always  precise  form  but  are  generally 
reported  to  be  good.  Among  the  10  physi¬ 
cians  indicating  Improvement  expressed 
in  percentages,  “good”  results  were  noted 
in  50  to  100  percent.  Others  described  pa¬ 
tients  as  “immensely  Improved,  etc.** 
Eledit  i^sicians  reported  using  MRV 
al<xig  with  allergens,  dust,  mold  or  hista¬ 
mine  in  this  group  of  patients. 
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Clinical  impressions  are  conveyed  in 
responses  from  among  2,421  customers 
surveyed  in  1971.  As  submitted  by  the 
manufactiurer,  this  yielded  99  letters 
from  physicians  (4.09  percent  of  the  cus¬ 
tomers  replying).  Seventeen  physicians 
reported  tens  of  thousands  of  patients 
treated  at  sometime  with  MRV,  11  others 
stated  thousands  of  patients  were  under 
current  treatment,  17  physicians  indi¬ 
cated  use  in  “many,”  “several  dozen,” 
“hundreds,”  and  “thousands,”  without 
specifying  exact  numbers.  Fifty  did  not 
give  any  quantitative  data  regarding  the 
number  of  cases  treated,  and  four  listed 
themselves  merely  as  “large  users”  of 
vaccine.  Of  48  physicians  who  indicated 
the  number  of  years  in  practice,  29  had 
been  practicing  more  than  20  years,  13 
for  10  to  19  years,  and  6  for  5  to  8  years. 
A  summary  of  the  contents  of  these  let¬ 
ter  reports  was  prepared  by  the  Panel. 
Only  one  physician  reported  “no  data  on 
eflBcacy.”  In  every  other  instance,  the  re¬ 
sults  are  generally  in  the  tenor  of  “good 
to  excellent”  results  for  patients  with  the 
same  spectrum  of  respiratory  and  skin 
disorders  as  in  the  group  of  “documented 
case  reports”  noted  above.  Dosage  and 
duration  of  treatment  are  as  varied  as 
the  conditions  being  treated.  There  Is  a 
notable  absence  of  any  reported  adverse 
effects  from  among  these  treated  pa¬ 
tients. 

The  manufacturer  submitted  several 
published  reports  of  double-blind,  blind, 
and  imcontrolled  clinical  studies,  using 
MRV  or  other  bacterial  vaccine  combi¬ 
nations  in  treating  chiefly  allergic  and 
infectious  respiratory  illness. 

Fontana  et  al.  (Ref.  8)  reported  the  re¬ 
sults  of  a  2 -year  double-blind  control 
study  to  determine  the  effectiveness  of 
bacterial  vaccine  therapy  in  30  children 
with  infectious  asthma.  The  vaccine  used 
for  this  study  differed  from  MRV  in  con¬ 
centration  (6  billion  vs.  2  billion  orga¬ 
nisms  per  milliliter  in  MRV),  and  con¬ 
tained  Pseudomonas  aeruginosa  and 
Proteus  mirabilis  in  addition  to  Staphy¬ 
lococcus  aureus  and  alhus.  Streptococcus 
viridans  and  Streptococcus  hemolyticus. 
MRV  contains  Diplococcus  pneumoniae. 
Neisseria  catqfrhalis,  Klebsiella  pneu¬ 
moniae  and  Haemophilus  influenzae. 
During  the  flrst  year  of  the  study,  all 
children  received  saline  injections  weekly 
from  October  to  April,  and  records  were 
kept  of  number  of  days  of  wheezing, 
number  of  Infections  and  niunber  of  in¬ 
jections  associated  with  wheezing.  In  the 
second  year  of  the  study  the  same  ob¬ 
servations  were  continued  with  patients 
randomly  divided  into  placebo  and  vac¬ 
cine  group.  A  reduction  in  the  incidence 
of  wheezing,  infection  and  infection  epi¬ 
sodes  associated  with  wheezing  was  ob¬ 
served  in  a  larger  percentage  of  the 
placebo  group  than  in  the  vaccine- 
treated  group.  The  results  of  the  study 
are  somewhat  marred  by  the  following 
points:  (i)  of  41  children  ages  2-10  years 
originally  entered  the  study;  11  dropped 
out  who  are  not  accoimted  for;  (11)  the 
age  of  the  patients  was  not  taken  into 
account  in  randomizing  the  individuals, 
so  that  two-thirds  of  the  placebo-treated 


patients  were  over  9  years  of  age,  and 
two-thirds  of  the  vaccine-treated  were 
less  than  9  years.  Ihis  could  be  a  very 
significant  difference  in  the  groups  since 
asthma  may  spontaneously  improve  in 
the  older  child.  The  authors  acknowledge 
the  importance  of  this  difference. 

The  double-blind  study,  using  a  vac¬ 
cine  similar,  but  not  identical,  to  MRV, 
of  Mueller  and  Lanz  (Ref.  9)  describes 
significant  differences  in  favor  of  a  vac¬ 
cine-treated  group  of  14  yoimg  children 
who  experienced  severe  asthma  only  dur¬ 
ing  infections.  This  was  accompanied  by 
a  single-blind  study  of  a  larger  group  of 
children  with  infectious  asthma,  who 
were  treated  effectively  by  vaccine. 

Barr  et  al.  (Ref.  10)  carried  out  a 
double-blind  study  of  52  adult  asth¬ 
matics  and  found  a  significant  difference 
in  favor  of  the  vaccine- treated  group  in 
only  1  of  7  variables  tested. 

The  statistical  designs  of  the  latter 
two  studies  did  not  satisfactorily  ran¬ 
domize  the  patients. 

A  fourth  double-blind  study  involving 
122  patients  was  done  in  France,  by  Bou¬ 
tin  et  al.  (Ref.  11)  using  MRV,  Staller- 
genes  (Holllster-Stier  Licensee  in  France 
using  essentially  the  same  product  as  is 
used  in  the  United  States).  This  study 
showed  a  significant  difference  in  favor 
of  the  vaccine-treated  group  for  bron¬ 
chitis  and  rhinobronchitis,  but  not  for 
asthma. 

Additional  studies  on  the  effectiveness 
of  mixed  bacterial  vaccines  have  been 
done  using  the  patient’s  previous  condi¬ 
tion  as  his  own  control,  comi>aring  pre- 
and  post-treatment  cl^cal  conditions. 
One  of  these  studies  is  that  of  Bruttman 
(Ref.  12),  who  treated  37  allergic  pa¬ 
tients  with  MRV  used  as  an  intradermal 
injection  into  the  scapuar  region.  The 
dose  was  2,000  million  organisms  per 
cubic  centimeter  for  adults  and  200  mil¬ 
lion  organisms  for  children,  in  a  series 
of  12  bi-weekly  injections  ranging  from 
0.1  to  0.5  cubic  centimeters.  Of  30  asth¬ 
matics  treated,  25  benefited — 16  very 
good  and  9  good  results — lasting  for  2 
years.  Seven  patients  with  rhinitis  all 
had  good  results  for  2  years. 

An  unpublished  study,  Nouvel  et  al. 
(Ref.  13),  of  50  patients  subjected  to 
vaccine  treatment  of  bacterial  respira¬ 
tory  conditions  from  September  1,  1970, 
to  May  31,  1971,  was  presented  by  Hol- 
Uster-Stier,  using  MRV  (Stallergenes) . 
Chronic  bronchitis,  asthma,  recurrent 
Infantile  rhinobronchitis,  tracheitis  and 
conjunctivitis  were  treated.  Preliminary 
skin  tests  to  detect  sensitivity  to  concen¬ 
trated  MRV  were  performed.  The  type 
of  reaction  obtained  was  not  stated.  Ap¬ 
parently,  five  “general  incidents”  asso¬ 
ciated  with  fatigue  and  fever  were  seen, 
with  10  instances  of  local  reactions. 
Overall,  80  percent  good  results  were  ob¬ 
tained,  the  best  being  in  patients  under 
20  years  of  age.  In  a  group  of  22  asth¬ 
matics,  17  had  good  results,  and  of  the 
17  chronic  bronchitis  patients,  14  had 
good  results.  Treatment  was  by  the  intra¬ 
dermal  route  unless  local  or  necrotic 
reactions  occurred,  in  which  case  treat¬ 
ment  was  administered  subcutaneously. 


A  study  by  Boutin  et  al.  (Ref.  14)  com¬ 
pared  intradermal  therapy  with  MRV 
and  subcutaneous  treatment  with  CCB 
Mlnet  Vaccine  in  100  patients,  and  no 
difference  in  results  between  the  2  treat¬ 
ments  was  noted  in  patients  with  chronic 
bronchitis  as  50  percent  of  those  treated 
with  each  vaccine  reported  improvement. 
Better  results  were  observed  in  cases  of 
infectious  asthma  in  children  treated 
with  MRV  than  with  (XJB  vaccine. 
Twenty-one  patients  noted  local  reac¬ 
tions;  15  of  them  were  treated  with 
MRV,  given  intradermally;  and  of  these, 
5  patients,  also  had  generalized  reactions, 
the  nature  of  which  was  not  described. 

An  unpublished  survey  by  Kasuga  et 
al.,  “Responses  to  MRV  Immimization 
of  Normal  Adults”  (Ref.  23) ,  concludes, 
on  the  basis  of  a  continuing  study,  that 
injections  of  MRV  into  sensitive  recip¬ 
ients  resiilt  in  a  decrease  in  the  size  of 
the  delayed  skin  test  at  24  hours,  that 
precipitin  titers  were  increased  in  eight 
of  nine  patients  tested  aft«:  MRV  inocu¬ 
lation,  and  that  injection  of  MRV 
showed  an  increase  in  Macrophage  In¬ 
hibition  Factor,  A  review  of  the  data  does 
not  show  consistent  changes  in  skin  test 
either  for  the  organism  or  the  patient. 

The  manufacturer  presents  as  a  sup¬ 
plement  (June  14,  1974)  to  his  original 
submission,  translations  of  six  papers 
from  Spanish  investigators  (Refs.  15 
through  20) ,  reporting  on  partially  con¬ 
trolled  and  uncontrolled  studies  with 
bacterial  vaccines  other  than  MRV,  in 
which  it  is  claimed  that  support  is  given 
for  the  effectiveness  and  safety  of  bac¬ 
terial  vaccines  in  the  treatment  of 
asthma  and  sinobronchopulmonary  ail¬ 
ments. 

Although  a  large  number  of  clinical 
reports  were  submitted,  they  represent 
an  imcritical  view  of  the  effectiveness  of 
bacterial  vaccines  in  a  variety  of  condi¬ 
tions.  Two  double-blind  studies  did  not 
use  this  particular  product.  The  one 
using  it  (Boutin)  does  show  some  effec¬ 
tiveness  for  bronchitis  but  not  for 
asthma. 

The  papers  cited  in  the  Panel’s  review 
are  indicative  of  the  wide  difference  of 
opinion  on  this  subject. 

(2)  Safety — (i)  Animal.  ITie  stand¬ 
ard  animal  safety  tests  are  conducted 
for  MRV.  There  are  no  long-term  stud¬ 
ies  on  the  effect  of  repeated  Injecticms 
in  a  schedule  comparable  to  the  human 
protocol  for  treatment. 

(ii)  Human.  Since  the  patients  who 
receive  bacterial  vaccine  often  are  select¬ 
ed  on  the  basis  of  skin  reactivity,  wlUi 
delayed  or  immediate  skin  test  response, 
this  may  be  considered  an  expected,  not 
an  adverse,  response  to  vaccine  (Refs. 
21  and  22).  Thus,  skin  testing  does  not 
contribute  evidence  for  or  against  safety 
of  the  product. 

The  human  safety  data  are  described 
by  the  manufacturer  as  being  the  accu¬ 
mulation  of  35  years  of  marketing  ex¬ 
perience,  without  known  side  effects,  ex¬ 
cept  for  local  reactions  and  one  reported 
systemic  reaction^ 

-  e.  Adequacy  of  manufacturer’s  presen¬ 
tation.  The  original  submission  was  in- 
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complete  in  regard  to  the  description  of 
the  product  and  ambiguous  regarding 
the  organisms  tised.  Iliis  was  clarified  in 
supplementary  submissions.  A  fair  rep¬ 
resentation  of  the  pertinent  literature 
was  submitted  which  is  extensive  on  the 
subject  of  bacterial  vaccines;  however, 
few  studies  have  been  conducted  using 
the  iM'oduct  imder  review.  ^ 

The  study  of  Kasuga  is  a  step  toward 
Investigating  the  responses  to  MRV  in 
the  immunization  of  normal  adults. 
Finali  results  from  this  should  be  avail¬ 
able  soon.  The  next  phase  should  be  to 
make  similar  investigation  of  persons 
*‘h3T)ersensitive  to  bacteria  of  the  res¬ 
piratory  tract”  if  such  a  group  can  be 
defined. 

The  manufacturer  submitted  evidence 
from  studies  which  they  conducted  that 
Indicated  MRV  contains  antigens  to  the 
several  bacterial  constituents,  using 
Ouchterlony  plate  identification;  how¬ 
ever,  these  studies  were  not  carried  out 
with  controls  to  show  lines  of  identity 
with  known  standard  cultures  of  each 
organism,  or  with  media  or  serum  con¬ 
trols.  Whether  a  sonicated  preparation 
of  MRV  is  the  same  antigenically  as  the 
unsonicated  whole  bacterial  vaccine  is  a 
questicm  not  answered  by  the  informa¬ 
tion  supplied.  The  manufactvirer  pro¬ 
poses  to  carry  out  additional  studies  as 
indicated  in  a  letter  dated  Jime  12,  1974. 

f.  Beneflt-to-rish.  Precise  risk  rates  of 
any  adverse  reactions  to  a  mixed  res¬ 
piratory  vaccine  cannot  be  determined 
because  of  lack  of  systwnatic  reporting 
and  controlled  trials.  The  risk  of  catas¬ 
trophic  immediate  reaction  must  be  as- 
siuned  to  be  very  low  since  there  are  no 
reports  of  such  in  the  literature,  nor  has 
a  canvas  of  physicians’  experiences  pro¬ 
duced  any  such  report,  and  the  manu¬ 
facturer  states  no  such  complaints  have 
been  received  in  the  course  of  35  years, 
during  which  time  many  millions  of 
doses  were  administered. 

Risk  of  late,  mild  or  subtle  reactions 
from  long-term  use  are  even  more  dif¬ 
ficult  to  determine  for  the  reasons  noted 
previously.  The  Incidences  of  skin  red¬ 
ness,  induration,  fever,  malaise  etc., 
which  are  sporadically  noted,  are  gen¬ 
erally  considered  to  be  indicators  of  sen¬ 
sitivity  to  the  vaccine,  but  since  they  are 
expected,  they  are  not  systematically 
reported.  On  theoretical  grounds,  from 
experimental  studies,  purified  strepto¬ 
coccal  antigens  can  give  rise  to  anti- 
heart  antibodies,  pneumococcal  polysac¬ 
charides  can  cross-react  writh  blood  sub¬ 
stances,  and  gram-negative  organisms 
can  produce  endotoxins.  The  potential 
risks  for  occurrence  of  these  events  from 
the  product  as  now  supplied  are  not 
known  and  should  be  Investigated. 

Prom  the  long  years  of  clinical  use  of 
the  vaccine  without  any  of  these  prob¬ 
lems  being  associated  with  it,  it  is  im- 
likely  that  they  will  occur  in  any  ap¬ 
preciable  degree  but  their  potential  must 
be  considered. 

'Ihe  purported  benefits  that  may  be 
derived  from  MRV  may  relate  to  a  sub¬ 
population  that  reacts  to  bacterial  In¬ 


fection  with  asthma,  bronchitis,  rhinltts 
and  urticaria. 

4.  Conclusions.  It  is  recommended 
that  this  product  be  placed  in  Category 
niA  and  that  the  i^ipropriate  licensefe) 
be  continued  cm  an  interim  basis  in  ac¬ 
cordance  with  the  appropriate  Federal 
regulations  and  recommendations  of 
this  report.  The  reasons  for  this  recom¬ 
mendation  are  that: 

a.  There  is  no  substantial  evidence  of 
safety  and  effectiveness. 

b.  There  is  presmnptive  evidence  of 
safety  based  on  published  reports  and  on 
physicians’  surveys. 

c.  There  .is  a  suggestion  of  effective¬ 
ness  in  the  available  literature. 

’This  recommendation  is  made  with  the 
provision  that  all  strains  of  Group  A 
streptococci  be  removed  from  the  prod¬ 
uct  in  accordance  with  the  Panel’s  state¬ 
ment  on  this  subject  as  part  of  its  gen¬ 
eral  findings  and  that  the  labeling  be  re¬ 
vised  in  accord  with  the  Panel’s  general 
recommendation  on  product  labeling. 
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Bacterial  Vaccine  Diagnostics  Manufac¬ 
tured  BY  Hollister -Stier,  Division  of 

CTutter  Laboratories 

1.  Description.  Three  groups  of  bacte¬ 
rial  products  are  presented  together  in 
this  submission  by  HoUister-Stier  Labo¬ 
ratories — ^Bacterial  Vaccines  Diagnostics, 
Bacterial  Vaccine  Special  Mixture  for 
Treatment,  and  Mixed  Respiratory  Vac¬ 
cine  (MRV) .  ’The  following  description  of 
the  Bacterial  Vaccine  Diagnostics  was 
obtained  from  the  manufacturer’s  gen¬ 
eral  statement,  labels,  and  the  profes¬ 
sional  price  list  of  January  1976,  and  was 
extrapolated  from  the  information  on 
MRV  for  the  organisms  common  to  both 
products. 

’The  products  are  described  as  being 
suspensions  of  killed  bacterial  cdls  con¬ 
taining  1,000  million  cells  per  cubic  cen¬ 
timeter,^  “suspended  in  physiologic  saline 
containing  a  preservative  of  0.01  percent 
thimerosal  or  0.4  percent  phenol,”  and 
are  supplied  in  2-cc  and  5-cc  vials  for  in- 
tradermal  testing. 

LABELED  AS  BACTERIAL  VACCINES  FOR  INTRA- 

DERUAL  TESTS,  1,000  MILLION  ORGANISMS  PER 

CC  ‘ 

Aerobactor  aerogenes 

Klebsiella  pneumoniae  (B.  FriedlRuder) 


^Strength  as  shown  on  labels  In  original 
submission  to  Panel.  Listed  in  the  January 
1976  manufacturer’s  brochure  as  available  In 
concentrations  of  2,000  or  6,000  million  or¬ 
ganisms  per  cubic  centimeter.  ' 
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Corynehacterlum  pseudodiphtheriticum 
Staphylococcus  aureus  {Alhus) 

Streptococcus  pyogenes 
Streptococcus  viridans 

LABELED  AS  ALLERGENIC  EXTRACT  FOR  INTRA- 
DERMAL  TESTS,  1,000  MILLION  ORGANISMS  FEB 
CC  ^ 

Corynebacterium  (Propionibacterium)  acnes 
Neisseria  catarrhalis 
Proteus  vulgaris 
Salmonella  enteritidis 
Salmonella  schottmuellori 
Streptococcus  nonhemolyticus  (for  Intra* 
dermal  \ise) 

Escherichia  coli 
Gaffkya  tetragena 
Haemophilus  influenzae 
Diplococcus  pneumoniae  mix 
Pseudomonas  aeruginosa 
Salmonella  paratyphi 
Salmonella  typhosa 
Shigella  flexneri  (paradysenteriae) 

Shigella  paradysenteriae  (type  Y) 
Streptococcus  faecalis 
Corynebacterium  xerosis 

2.  Labeling.  The  product  labeling  Includes 
the  statement:  Diagnostic  Allergenic  Ex¬ 
tracts,  use  intradermal  0.02  cc,  see  enclosed 
directions.  Preservative  0.4  percent  phenol 
(code  letter  B  on  vial  label)  or  0.01  percent 
Thlmerosal  with  dlsodium  edetate  3  ppm. 

No  code  P  appears  on  any  individual 
label;  presumably  all  contain  thimerosal. 
In  the  original  submission,  each  bacterial 
vaccine  label  Indicates  1,000  million  or¬ 
ganisms  per  milliliter.  The  January  1976 
price  list  shows  strengths  of  2,000  or 
5,000  million  organisms  per  cc  as  the 
concentrations  available.  The  organisms 
are  labeled  as  Bacterial  Vaccine  for  in¬ 
tradermal  tests  or  as  Allergenic  Extracts 
for  intradermal  tests.  No  reason  is  given 
for  the  change  in  strength.  The  Panel 
was  not  provided  with  information  that 
the  skin-test  dose  had  been  changed  be¬ 
cause  of  the  increased  strength. 

The  dose  o;i  all  the  products  is  0.02  cc 
intradermally.  The  package  insert  de¬ 
scribes  in  detail  how  to  p>erform  and  read 
an  intradermal  test.  Readings  at  30  min¬ 
utes,  24  and  48  hours  are  suggested  with 
no  mention  of  a  6-  to  12-hour  reading. 
Local  reactions  are  described,  but  there 
is  no  warning  of  possible  anaphylaxis  in 
the  description  of  systemic  reactions  or 
any  indication  as  to  when  a  systemic  re¬ 
action  might  occur  or  how  to  treat  it. 

The  30-minute  reading  of  an  urticarial 
wheal  and  erythema  is  said  to: 

indicate  a  bacterial  atopy  but  occurs  infre¬ 
quently.  The  typical  reaction  is  delayed  in 
character,  resembles  the  positive  tuberculin 
type  in  appearance  in  24  to  48  hours.  Many 
allergists  agree  that  while  bacterial  infec¬ 
tions  commonly  influence  asthma  and  other 
allergic  conditions,  skin  tests  cannot  be  de¬ 
pended  upon  to  incriminate  them  as  etlologic 
factors  *  *  *.  One  should  make  any  desensi¬ 
tizing  treatment  as  speciflc  as  possible,  bac¬ 
terial  allergy  is  no  exception.  Hollister-Stier 
Laboratories  can  furnish  an  individualized 
desensitizing  treatment,  made  according  to 
the  physician’s  selection  on  the  basis  of  the 
test  results. 

The  expiration  date,  as  indicated 
for  the  organisms  used  in  MRV,  is  18 
months  from  the  date  of  issue  or  30 
months  from  the  date  of  manufacture. 

3.  Analysis — a.  Product  description. 
No  information  Is  supplied  as  to  the 


source  or  type  of  the  various  orga¬ 
nisms,  how  ^ey  are  grown,  by  what 
method  they  are  killed,  or  whether  they 
are  assayed  by  direct  count  or  by  barium 
sulfate  turbidity,  except  as  indicated  for 
those  organisms  used  in  MRV. 

CJurrent  nomenclature  is  not  used  for 
many  bacterial  species:  Diplococcus 
pneumoniae  mix  does  not  indicate  the 
types  used,  and  other  typable  organisms 
are  not  identified  by  types.  The  sample 
label  does  not  indicate  that  organisms 
are  killed. 

No  information  is  supplied  to  indicate 
the  reasons  for  the  designation  of  some 
products  as  bacterial  vaccines  and  others 
as  allergenic  extracts.  All  are  labeled  for 
intradermal  tests  with  the  exception  of 
Streptococcus  nonhemolyticus,  which  is 
marked  for  “intradermal  use.” 

b.  Safety.  The  standard  animal  safety  test 
is  applied  to:  each  lot  of  each  individual 
species  by  injection  of  maximum  tolerated 
dose,  generally  0.5  oc  in  mice  and  5.0  cc  in 
guinea  pigs.  The  strength  of  the  suspension 
is  the  strongest  normally  supplied  5,000,000 
organisms  per  cc.  The  results  on  flle  and 
available  for  examination  of  hundreds  of 
these  tests  over  a  period  in  excess  of  25  years 
shows  the  components  have  satisfactorily 
passed  these  tests  as  evidence  of  safety  in 
the  animals  tested. 

There  are  no  data  on  human  safety 
for  these  products  except  for  the  orga¬ 
nisms  used  in  MRV.  No  marketing  data 
are  supplied  for  the  diagnostic  vaccines. 

c.  Effectiveness.  No  information  is 
presented  to  indicate  that  these  vac¬ 
cines  are  active  antigens  for  skin  tests, 
nor  for  what  specific  conditions  they  are 
to  be  used  for  diagnosis.  The  manufac¬ 
turer  implies  that  tests  with  these  diag¬ 
nostic  vaccines  can  be  used  as  the  basis 
for  selection  of  organisms  for  desen¬ 
sitization,  but  in  what  circumstances 
and  what  relationship  they  bear  to  vac¬ 
cine  treatment  is  never  clarified.  There¬ 
fore,  the  absence  of  any  statement  re¬ 
garding  effectiveness  is  not  surprising. 

d.  Benefit-risk  ratio.  All  of  the  or¬ 
ganisms  that  constitute  the  diagnostic 
bacterial  vaccines  either  cause  specific 
disease  entities  that  can  be,  and  are, 
'diagnosed  by  appropriate  microbiologi¬ 
cal  techniques,  and  not  by  skin  tests,  or 
are  nonpathogenic  normal  inhabitants 
of  the  respiratory,  gastrointestinal 
tracts,  or  skin,  for  which  there  is  no 
reason  to  perform  a  skin  test.  No  benefit 
has  been  demonstrated  from  these  prod¬ 
ucts.  There  is  a  potential  risk  for  both 
immediate  and  long-term  adverse  effects 
from  injections  of  any  foreign  proteins, 
and  from  streptococcal  proteins  in  par¬ 
ticular,  which  have  been  evaluated  as 
unacceptable  except  for  use  in  con¬ 
trolled  research  protocols.  The  bacterial 
vaccines  from  the  pathogenic  organisms 
in  this  group  of  products  have  been  su¬ 
perseded  as  therapeutic  agents  by  spe¬ 
cific  antimicrobial  agents.  For  nonpa¬ 
thogens  such  as  Corynebacterium  pseu¬ 
dodiphtheriticum.  Corynebacterium  ac¬ 
nes.  Corynebacterium  xerosis,  and  Oaf- 
fkya  tetragena,  their  role  as  allergens 
has  not  been  demonstrated.  The  benefit- 
risk  ratio  is  not  satisfactory. 


4.  Conclusions.  It  is  recommended  that 
all  diagnostic  Bacterial  Vaccines  and 
Allergenic  Extracts  be  placed  in  Cate¬ 
gory  n  andr  that  the  appropriate  li- 
cense(s)  be  revoked  because  there  is  no 
evidence  that  skin  tests  with  these  prod¬ 
ucts  are  of  use  in  diagnosis. 

Bacterial  Vaccines  for  Treatment,  Spe¬ 
cial  Mixtures  Manufactured  by  Hol¬ 
lister-Stier,  Division  of  Cutter  Lab¬ 
oratories 

1.  Description.  The  product  is  a  sus¬ 
pension  of  killed  ba(!terial  cells  contain¬ 
ing  one  or  more  of  the  organisms  for 
which  the  license  is  held  and  custom 
formulated  on  the  physician’s  prescrip¬ 
tion.  Washed  organisms  are  suspended 
in  physiological  saline,  killed  with 
1:10,000  thimersosal,  and  in  the  final 
container  are  preserved  with  0.01  per¬ 
cent  thimerosal.  There  are  four  graded 


dilutions: 

Vial  size 

Dilutions  (mill  Ion -organ  isms-  (cubic 
per-cubic  centimeter:  centimeters) 

(a)  2 - - - . .  3.7 

(b)  20 _ _ 3.3 

(c)  200 _ _ _ _  3.3 

(d)  2,000 .  4.  7 


The  inactive  Ingredients  consist  of  0.9 
percent  NaCfi  and  possible  trace  quan¬ 
tities  of  beef  bcain  heart  Infusion,  pep¬ 
tones,  yeast  extract,  agar,  sheep  blood, 
dextrose  and  sodium  phosphate. 

2.  Labeling.  The  label  suggests  an  ini¬ 
tial  dose  of  0.05  cc  for  subcutaneous  in¬ 
jection.  Whether  the  vaccine  is  to  be 
used  for  testing  or  for  treatment  is  not 
stated.  The  dilutions  are  clearly  marked. 
The  package  insert  gives  clear,  readable 
instructions  for  administration  of  the 
vaccine,  with  precautions  and  a  sug¬ 
gested  dosage  schedule  for  average  sen¬ 
sitive  patients.  Included  are  suggestions 
for  modification  for  very  sensitive  pa¬ 
tients.  No  claim  is  made  that  bacterial 
infection  is  the  etiologic  factor  for  any 
particular  disease.  Symptoms  “most 
often  attributed  to  bacterial  hypersensi¬ 
tiveness  are  asthma,  rhinitis,  urticaria, 
and  some  forms  of  atopic  skin  mani¬ 
festations.”  A  statement  is  made  about 
the  role  of  focal  bacterial  infections,  and 
when  these  cannot  be  eradicated,  “autog¬ 
enous  vaccines  or  stock  vaccines  con¬ 
taining  the  organisms  usually  found  in 
such  foci  are  indicated.” 

3.  Analysis — a.  Safety.  Animal  safety 
studies  consist  of  the  standard  tests  re¬ 
quired  by  Federal  regulations.  In  the  sub¬ 
mission,  the  vaccines  are  described  as 
containing  from  50,000  to  5  billion  organ¬ 
isms  per  milliliter,  and  in  the  animal 
safety  test,'  it  is  stated  that  each  lot  of 
each  individual  species  is  continually 
tested  by  injections  of  the  maximum 
tolerated  dose,  generally  0.5  milliliter  for 
mice  and  5.0  milliliters  in  guinea  pigs. 
The  strength  of  the  suspension  is  the 
strongest  normally  supplied,  i.e.,  5  billion 
organisms  per  milliliter.  Whether  this 
concentration  is  used  in  the  safety  tests 
for  the  ingredients  of  the  Special  Mix¬ 
ture,  or  the  2  billion  conc^tration,  which 
is  the  most  concentrated  vaccine  usually 
supplied,  is  not  clear.  The  finished  iHXid- 
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uct  is  tested  similarly.  It  is  stated  that 
hundreds  of  these  tests  oyer  more  than 
25  years  of  use  have  been  satisfactory. 

Hmnan  safety  data  are  derived  from  35 
years  of  marteting  experience  without 
reported  side  effects. 

b.  Effectiveness.  No  information  direct¬ 
ly  related  to  the  effectiveness  of  Special 
Mixtures  Vaccine  is  presented. 

c.  Benefit-risk  ratio.  The  information 
provided  was  inadequate  to  prove  safety 
and  effectiveness.  No  comment  is  made 
as  to  selection  of  patients  who  might  be 
adversely  affected  by  reactions,  nor  is 
there  any  mention  of  use  of  the  product 
during  pregnancy  or  in  children. 

4.  Conclusions — a.  It  is  recommended 
that  all  bacterial  vaccines  for  treatment, 
except  the  eight  organisms  in  MRV,  in¬ 
cluding  the  non-Group  A  sterptococci,  be 
placed  in  Category  mB  and  that  the  ap- 
proiM'iate  license  (s)  be  revoked  for  the 
following  reasons: 

(1)  There  is  no  substantial  evidence  of 
safety  or  effectiveness. 

(2i  There  is  no  evidence  presumptive 
of  safety. 

<3)  The  evidence  for  human  safety  as 
presented  is  confined  to  case  reports  in 
which  MRV  is  the  product  used.  There 
is  no  specific  information  on  any  bac¬ 
terial  vaccine  from  the  other  organisms. 

b.  It  is  recommended  that  the  follow¬ 
ing  eight  vaccines  which  are  components 
of  MRV  be  placed  in  Category  niA  and 
that  the  appropriate  license(s)  be  con¬ 
tinued  on  an  interim  basis  in  accordance 
with  the  appropriate  Federal  regulations 
and  recommendations  of  this  report.- 

Staphylococcus  (aureus  and  albus) 
Streptococcus  (viridans  and  nonhemolytic) 
Diplococcus  pneumoniae 
Neisseria  catarrhalis 
Klebsiella  pneumoniae 
Haemophilus  influenzae 

The  reasons  for  this  recommendation  are 
that: 

(1)  There  is  no  substantial  evidence  of 
safety  and  effectiveness. 

(2)  There  is  presumptive  evidence  of 
safety  based  on  published  reports  and  or 
physicians  surveys. 

(3)  There  is  a  suggestion  of  effective¬ 
ness  for  these  components  when  used  in 
MRV  in  the  available  literature. 

Bacterial  Vaccine  T-50  Made  From 

Streptococcus  Pyogenes  Type  L-S,  or 

BY  Prescription  Manufactured  by 

Hollister-Stier,  Division  of  Cutter 

Laboratories 

1.  Description.  The  vaccine  consists  of 
killed -bacteria  suspended  in  physiologic 
saline  with  1 : 10,000  thimerosaJ  preserva¬ 
tive.  The  treatment  set  consists  of  the 
following  five  graduated  dilutions  in  5-cc 
vials  (expressed  in  organisms  per  cc) : 

1.  500,000,000 

2  60,000,000 

5.  6.000,000 

4.  500,000 

6.  50,000 

2.  Labelino.  One  representative  label 
Indicates  that  the  product  contains 
Streptococcus  pyogenes.  Type  Ir-8:  an¬ 
other  one,  a  Special  Mixture,  Is  for  a 
product  consisting  of  Types  L-B,  L-19, 


L-24,  Ir-39  and  Ij-41,  all  Group  A  strep¬ 
tococci.  The  pcu:kage  insert  does  not  de¬ 
scribe  the  contents  specifically  as  to  the 
type  of  str^itococci  used;  It  merely  sug¬ 
gests  that  hot  more  than  five  strains  be 
included.  Presumably,  qiecial  mixtures 
can  be  prepared  from  any  strains  of 
any  group,  selected  on  the  basis  of  skin 
sensitivity.  The  insert  is  entitled  “Bac¬ 
terial  Desensitization  Therapy  in  Uvei¬ 
tis.”  If  the  attacks  of  nongranulomatous 
uveitis  do  not  respond  to  steroid  ther¬ 
apy,  “desensitization  is  indicated.” 

Treatment  is  successful  In  about  70  percent 
of  cases  adequately  treated.  Sensitivity  is 
determined  by  Intradermal  testing  with  vari¬ 
ous  strains  of  alpha,  beta,  and  gamma  strep¬ 
tococci,  as  outlined  by  Alan  Woods,  de¬ 
scribed  in  Procedure  Manual  American 
Academy  of  Ophthalmology  and  Otolaryn¬ 
gology,  Uveitis  Field  Study  Committee. 

This  manual  is  not  generally  available, 
but  Woods  outlined  his  skin  testing  pro¬ 
cedure  in  “Endogenous  Uveitis”  and  in 
a  more  recent  paper  (Refs.  1  and  2) . 

Intradermal  testing  is  performed  with 
a  stock  set  of  60  strains  of  hemolsrtic 
streptococci  consisting  of : 

Strains 


Alpha  streptococci _  10 

Group  A  beta  streptococci _  42 

Group  B  beta  streptococci _  4 

Group  C.  F  and  G  beta  streptococci _ (') 

Gamma  streptococci _  1 


^  1  strain  each. 

Tests  are  inspected  at  15  minutes  and 
read  fw  erythema  and  induration  at  48 
hours.  Any  immediate  reactions  will  have 
no  bearing  on  the  final  interpretation. 

The  label  states  “for  subcutaneous  in¬ 
jection.”  while  the  package  insert  says 
that  vaccines  can  be  given  “intravenously 
or  subcutaneously.”  Under  the  technique 
of  desensitization  and  in  the  paragraph 
headed  “Caution,”  the  label  says,  “In¬ 
jections  can  be  given  by  intravenous,  sub¬ 
cutaneous,  or  intradermal  methods.” 
Dilutions  are  labeled  in  this  vaccine  in 
reverse  order  to  those  of  the  other  special 
mixture  vaccine  produced  by  the  manu¬ 
facturer,  i.e.,  vial  No.  1  is  the  strmigest, 
and  vial  No.  5  is  the  weakest  concentra¬ 
tion.  This  could  cause  serious  errors  if 
users  of  both  types  of  vaccines  do  not 
notice  the  difference  in  nomenclature. 

The  initial  dosage  suggested  on  the 
label,  0.05  cc  of  vial  No.  5  (50,000  orga¬ 
nisms  per  cc),  is  contradict^  in  the 
package  insert  where  it  recommends  that 
a  0.1  cc  of  vial  No.  3  (5  million  organisms 
per  cc)  be  used.  The  instructions  con¬ 
tinue, 

U  the  patient  shows  any  suggestion  of  a 
local  reaction  to  this  dose.  No,  4  dilution 
is  used.  If  there  Is  a  focal  reaction  in  the 
eye,  the  weakest  dilution  No.  5  Is  used.  When 
the  dose  to  which  the  patient  does  not 
react  is  determined,  the  amount  of  succeed¬ 
ing  doses  is  gradually  Increased  (by)  0.1 
cc  at  each  Injection. 

There  are  instructions  given  for  cut¬ 
ting  back  the  dose  if  systonic  or  focal 
reactions  occur  in  the  eye.  for  continuing 
treatment  for  6  months,  for  retesting  and 
continuing  treatment  If  the  patient  is 
still  skin  sensitive  or  discontinuing  treat¬ 
ment  if  insensitive.  No  comment  is  made 
as  to  whether  to  continue  if  uveitis  is 


still  present.  If  uveitis  recurs  after  stop¬ 
ping  treatment,  desensitization  should 
be  resumed. 

3.  Analysis — a.  Safety.  No  data  were 
provided  for  animal  or  human  safety. 

b.  Effectiveness.  No  source  was  given 
for  the  manufacturer’s  claim  of  70  per¬ 
cent  successful  treatment. 

c.  Benefit-to-risk  ratio.  The  beneflt-to- ' 
risk  ratio  is  low’. 

The  product  is  inadequately  described, 
both  as  to  its  prepcu’ation  and  the  type  of 
organisms  it  contains.  The  labeling  is 
confusing,  and  the  package  insert  is  con¬ 
tradictory  regarding  administration  of 
the  vaccine. 

There  is  s(nne  weight  of  support  for 
this  vaccine  from  its  clinical  usage  in  se¬ 
lected  cases  of  uveitis,  but  the  hazards 
of  treatment  reactions  and  the  potential 
sensitization  to  str^tococcal  M-proteins 
are  not  adequately  described  in  the 
package  insert.  The  theory  that  non¬ 
granulomatous  uveitis  is  associated  wdth 
focal  infections  and  bacterial  sensitivity 
— particularly  to  Group  A,  beta  hemo¬ 
lytic  streptococci — ^was  proposed  by 
Woods,  who  found  80  percent  of  198  pa¬ 
tients  with  nongranulomatous  uveitis  as 
opposed  to  27  percent  of  185  patients 
whth  granulomatous  uveitis  to  have 
specific  bacterial  hs^persensitivity.  He 
recommended  intravenous  vaccine  treat¬ 
ment,  based  on  animal  studies  that 
showed  that  repeated  Intravenous  injec¬ 
tions  of  bacterial  antigens  (nonhemo¬ 
lytic  streptococci)  produce  only  a  low  de¬ 
gree,  or  none  at  all,  of  cutaneous  reac¬ 
tivity  while  inducing  high  precipitin-ag¬ 
glutinin  titers  (Ref.  3.)  He  assumed  that 
the  intravenous  route  had  little  danger 
of  increasing  sensitivity,  but  that  it  had 
good  chances  of  desensitizing  and  possi¬ 
bly  immunizing  patients. 

There  were  86  patients  with  nongran¬ 
ulomatous  uveitis  and  w’ith  specific  strep¬ 
tococcal  sensitivity  treated  by  intrave¬ 
nous  desensitization;  67  (78  percent)  had 
either  complete  cessation  of  attacks  or 
marked  decreases  in  their  frequency  and 
intensity.  Twenty-two  percent  were  fail¬ 
ures,  with  s(Hne  developing  transient  oc¬ 
ular  inflammation  who  had  to  be  re¬ 
moved  from  the  study.  In  cases  success¬ 
fully  treated  and  retested,  there  w’as 
practically  complete  abolition  of  previ¬ 
ous  hypersensitivity.  In  15  percent  with 
recurrences,  there  was  coincidental  reap¬ 
pearance  of  streptococcal  hypersensitiv¬ 
ity  (Ref.  1) . 

The  high  incidence  of  positive  skin 
tests  to  streptococcal  vaccine,  in  non- 
granulmnatous  uveitis  cwnpared  to  gran¬ 
ulomatous  uveitis,  is  not  confirmed  by 
Van  Metre,  who  found  67  of  110  patients 
with  nongranulomatous  uveitis  to  have 
delayed  skin  reactions  to  streptococci, 
and  reactions  of  equal  severity  and  fre¬ 
quency  in  244  of  446  patients  with  other 
uveal  disease  (Refs.  4  and  5).  He  states. 

There  Is  no  doubt  that  a  given  case  of 
uveitis  may  improve  and  recurrent  attacks 
cease  whUe  the  patient  is  taking  the  vaccine, 

but  he  said  a  controlled  study  of  effec¬ 
tiveness  is  needed  and  had  not  been 
done. 
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Current  Investigations  and  clinical 
studies  of  uveitis  do  not  mention  strep¬ 
tococcal  vaccine  therapy,  but  do  concern 
themselves  with  cellular  immimity,  pros¬ 
taglandins,  the  apparent  increased  asso¬ 
ciation  of  HLA-W  27  genes  with  uveitis 
and  ankylosing  spondylitis,  as  well  as  the 
separate  roles  of  herpes,  and  adenovirus 
Infections  and  multiple  sclerosis  (Ref.  6) . 

4.  Conclusions.  It  is  recommended  that 
this  product  be  placed  in  Category  n  and 
that  the  appropriate  license (s)  be  re¬ 
voked  because  there  are  comp>elling  rea¬ 
sons  to  assume  a  lack  of  safety  and  an 
unsatisfactory  benefit-risk  ratio  for  this 
product. 

a.  In  keeping  with  the  Panel’s  state¬ 
ment  regarding  the  use  of  Group  A  strep¬ 
tococcal  strains  and  their  derivatives, 
this  product  is  considered  hazardous  be¬ 
cause  it  consists  of  one  or  more  strains 
of  Group  A  streptococci. 

b.  Reported  studies  include  instances 
of  local  ocular  and  acute  systemic  reac¬ 
tions  to  the  intravenous  vaccine. 
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Staphylococcus  Toxoid  Sclavo  Manu¬ 
factured  BY  INSTITUTO  SlEROTERAPICO 

Vaccinogeno  Toscano  “Sclavo” 

-  1.  Description.  ITie  toxoid  is  prepared 

by  formalin  treatment  of  a  Staphylococ~ 
cus  aureus  filtrate,  ntie  Wood  46  strain 
is  grown  in  a  liquid  medium  “composed 
by  meat  soaking  and  tryptic  digestion  of 
meat.”  The  9-day  culture  is  filtered  and 
the  filtrate  detoxified  with  0.2  to  0.4  per¬ 
cent  formalin  after  it  has  been  tested 
for  toxic  and  antigenic  potency.  Thi- 
merosal  is  added  as  a  preservative  (0.01 
percent)  just  after  detoxification.  The 
product  is  then  tested  for  general  safety 
in  guinea  pigs  and  mice,  and  for  der- 
monecrosis  in  rabbits.  Rabbits  and 
guinea  pigs  also  are  used  to  test  for  anti¬ 
genic  potency.  The  product  is  also 
tested  for  in  vitro  hemolytic  activity. 

The  finished  product  is  prepared  by 
dilution  to  a  concentration  of  five  com¬ 
bining  units.  A  combining  unit  is  the 
amount  of  toxoid  boimd  by  one  unit  of  a 
reference  antitoxin  distributed  by  the 
World  Health  Organization  and  meas¬ 
ured  in  milliliters.  At  this  dilution,  for¬ 
malin  is  “undetectable.”  It  is  marketed 


as  a  5-milliliter  multiple-dose  vial  and 
also  as  single-dose  ampoules  containing 
0.1,  0.25,  0.5,  1.0  and  1.5  milliliters,  usu¬ 
ally  supplied  in  a  treatment  set  of  eight. 

2.  Labeling.  The  product  is  indicated 
for  the  prophylaxis  of  recurrent  infec¬ 
tions  caused  by  staphylococci  and  in 
treatment  preferably  in  conjunction 
with  with  antibacterial  agents.  It  is  con¬ 
traindicated  in  the  presence  of  febrile 
disease  or  “cardiovascular,  renal,  hepatic 
and  severe  pulmonary  involvement.”  The 
action  of  the  toxoid,  as  described  in  the 
package  insert,  is  to  produce  a  specific 
antitoxin  and  to  exert  a  desensitizing 
effect. 

Specific  directions  for  administration 
are  provided  in  the  package  insert,  in¬ 
cluding  the  precautionary  intradermal 
injection  of  the  first  dose  to  identify 
preexisting  allergic  sensitivity.  An  ap¬ 
propriate  warning  regarding  possible 
adverse  reactions  is  included. 

3.  Analysis.  At  the  turn  of  the  century, 
staphylococcal  filtrates  were  shown  to 
produce  lethal,  dermonecrotic,  leucoci- 
dal,  hemolytic,  coagulation  and  fibrino¬ 
lytic  reactions,  which  were  attributed  to 
various  “toxins.”  Some  were  shown  to  be 
immunogenic  (Ref.  1).  Interest  in  such 
“toxins”  languished  imtil  the  disaster 
which  occurred  in  Bundaberg,  Australia, 
in  1928.  More  than  half  of  the  children 
who  received  a  diphtheria  toxin-anti¬ 
toxin  mixture  contaminated  with  staph¬ 
ylococci  developed  ssunptoms  in  5  to  7 
hours  and  died  within  2  days  (Ref.  2). 
This  led  to  extensive  research  by  Burnet, 
who  reported  on  the  production  of  anti¬ 
toxic  immunity  in  rabbits  in  1929  (Ref. 
3) .  He  used  the  Wood  strain  of  staphylo¬ 
coccus  primarily  because  it  could  be 
readily  identified  with  a  specific  bacte¬ 
riophage.  It  also  produced  a  potent,  kill¬ 
ing  toxin.  For  immunization,  he  devel¬ 
oped  an  “anatoxin”  (toxoid)  by  formalin 
treatment  of  toxin;  his  method  for  tox¬ 
oid  preparation  has  since  been  used  with 
little  modification.  He  also  introduced 
his  Unitarian  concept  at  this  time,  argu¬ 
ing  that  the  various  toxic  effects  were 
produced  by  the  same  immunogenic  sub¬ 
stance.  Rapid  development  followed  in 
several  countries,  and  favorable  clinical 
reports  on  the  use  of  toxoid  for  human 
staphylococcal  Infections  began  to  ap¬ 
pear  in  the  early  1930’s  (Ref.  4) .  Enttiusi- 
asm  in  some  quarters  for  such  treatment 
was  bolstered  by:  (1)  Poor  imderstand- 
ing  of  the  mechanisms  of  staphylococcal 
immunity,  coupled  with  unwarranted  ac¬ 
ceptance  of  the  diphtheria  antitoxin 
analogy;  (2)  imquestioned  potency  of 
toxoid  in  stimulating  antitoxic  immunity 
in  animals;  and  (3)  development  of  a 
simple  antihemolysin  assay  that  showed 
a  measurable  antibody  response  to  alpha 
toxoid  in  man  (Ref.  5).  Thus,  tiie  pre¬ 
sumed  potency  of  the  toxoid  was  used  to 
encourage  uncontrolled  clinical  studies, 
despite  the  lack  of  substantial  evidence 
that  antitoxin  has  much  of  a  protective 
effect  against  staphylococcal  infection. 
For  example,  rabbit  survival  was  pro¬ 
longed,  but  the  development  of  abscesses 
was  not  prevented  (Ref.  6) .  Rabbit  ex¬ 
periments  offer  little  value  in  support  for 
human  effectiveness  since  the  alpha 


toxin  has  biological  effects  in  rabbits 
(leukocidal  and  hemolytic)  that  have  not 
been  demonstrated  in  man.  The  alpha 
toxins  role  in  the  virulence  of  staphylo¬ 
cocci  in  man  appear  to  be  minor.  Treat¬ 
ment  of  human  infection  with  passively 
administered  antitoxin  was  of  little  or 
no  value  and  was  quickly  replaced  by 
penicillin  when  it  became  available  (Ref. 
6). 

Because  of  its  demonstrated  potency 
as  an  immunogen  and  its  apparent 
safety,  supported  by  adequately  designed 
and  regulated  acute  toxicity  tests,  many 
investigators  assumed  toxoid  to  be  effec¬ 
tive  despite  the  lack  of  any  well-con¬ 
trolled  clinical  studies  and  the  appear¬ 
ance  of  a  negative  imcontrolled  study  in 
the  1930’s  (Ref.  7) .  After  Burnet’s  early 
work,  more  than  two  decades  passed  be¬ 
fore  any  placebo-controlled  studies  were 
carried  out.  Two  reports  favorable  to 
toxoid  have  been  reported;  one  was  pub¬ 
lished  in  1951  (Ref.  8)  and  the  other  was 
an  impublished  report  to  the  World 
Health  Organization  submitted  in  1962. 
Both  used  toxoid  prepared  by  the  Well¬ 
come  Research  Laboratories.  ’The  first 
study  involved  treatment  of  Royal  Air 
Force  apprentices  with  pustular  acne, 
recurrent  boils  and  styes.  Of  75  subjects, 
66  had  pustular  acne.  Of  the  latter,  34 
received  toxoid  and  32  received  a  pla¬ 
cebo.  Two  to  3  months  after  treatment, 
the  difference  in  degree  of  improvement 
favored  the  treated  group,  but  was  not 
statistically  significant.  At  6  months,  21 
of  the  toxoid-treated  group  were  im¬ 
proved,  but  only  5  of  the  controls;  and 
the  difference  was  highly  significant. 
None  was  completely  cured.  A  fiaw  in  the 
study  design  existed  in  that  only  two 
identifying  symbols  were  used:  one  for 
toxoid  and  one  for  placebo.  Reactions  to 
toxoid  soon  effectively  “broke  the  code.” 
In  addition,  most  of  the  organisms  cul¬ 
tured  from  the  lesions  were  coagulase- 
negative  staphylococci. 

The  second  study  was  conducted  by  the 
Statens  Seruministitut  in  Copenhagen 
(Ref.  9) .  Patients  with  furunculosis  were 
divided  into  four  groups  of  about  70  each. 
Treatments  were  autogenous  or  stock 
staphylococcus  vaccines,  or  toxoid.  E.  coli 
vaccine  was  given  to  the  control  group. 
After  12  months,  16  of  69  (23  percent) 
of  the  control  group  remained  free  from 
relapse,  compared  with  30  of  70  (43  per¬ 
cent)  of  those  treated  with  toxoid.  The 
difference  was  significant  at  the  5  per¬ 
cent  level  but  not  as  significant  as  that 
with  the  group  treated  with  autogenous 
vaccine  (57  percent,  p=0.001) .  The  effect 
of  the  stock  vaccine  was  no  different 
from  the  control  vaccine.  Since  toxoid 
was  given  intramuscularly  and  the  others 
subcutaneously,  it  would  appear  that  this 
was  a  single-blind  study. 

Very  little  has  appeared  in  the  litera¬ 
ture  in  recent  years  that  can  be  related 
to  an  assessment  of  toxoid.  In  1961,  Thai 
and  Egner  reported  that  alpha  toxin  has 
a  significant  toxic  action  on  smooth 
muscle  cells  in  experimental  animals 
(Ref.  10) ,  but  this  work  apparently  has 
not  led  to  any  clinical  applications.  The 
only  significant  work  published  recently 
has  been  with  leucocidin  toxoid  (Ref.  11) . 
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One  can  speculate  that  continuing  inter¬ 
est  in  leucocidin  reflects  the  impression 
that  this  toxin  is  more  likely  than  alpha 
toxin  to  contribute  to  the  pathogenicity 
of  the  staphylococcus,  an  impression  that 
had  its  origins  in  the  work  of  Panton  and 
Valentine  more  than  40  years  ago  (Ref. 

12) ,  but  has  never  been  proven. 

a.  Effectiveness.  The  company  sub¬ 
mitted  summaries  of  two  clinical  studies 
utilizing  its  product.  The  first  was  a  re¬ 
port  of  15  cases  of  chronic  osteomyelitis 
treated  both  with  toxoid  and  surgery. 
Seven  cases  recovered  and  two  showed 
fair  improvement.  One  had  a  severe  re¬ 
action  after  the  second  injection  (Ref. 

13) .  No  mention  was  made  of  controls. 
The  second  study  involved  the  prophy¬ 
lactic  use  of  toxoid  in  106  pregnant  wom¬ 
en  who  w’ere  treated  1  month  before 
delivery.  One  case  of  mastitis  occurred  in 
this  group.  In  99  untreated  control  sub¬ 
jects,  15  cases  occurred.  A  significant  ele¬ 
vation  in  circulating  antitoxin  was  found 
in  the  treated  group  (Ref.  14).  In  a  de¬ 
tailed  review  article,  also  submitted  by 
the  company,  D’Antona  makes  many 
comments  about  the  effectiveness  of  the 
toxoid,  such  as  a  statement  that  toxoid 
Is  a  “sovereign  method  for  radically  and 
definitely  conquering  the  staphylococcal 
disease,  with  a  percentage  of  cures  ex¬ 
ceeding  90  percent”  (Ref.  15,  p.  17  of 
translation) ,  Unfortunately,  none  of 
these  reports  cites  specific  data  in  sup¬ 
port  of  effectiveness.  The  company  did 
make  available  to  the  Panel  the  report 
of  the  controlled  study  contracted  by  the 
Statens  Seruminstitut  in  Copenhagen 
described  previously  (Ref.  9)  in  which 
Wellcome,  rather  than  Sclavo,  toxoid 
was  used. 

b.  Safety.  Animal  tests  conform  to 
tentative  requirements  for  staphylococ¬ 
cus  toxoids  (Ref.  16),  as  well  sis  the 
standard  safety  regulations.  No  infor¬ 
mation  is  available  on  possible  long¬ 
term  adverse  effects  in  animals. 

Human  safety  data  is  limited  to  short¬ 
term  observations  in  published  studies 
and  the  general  impression  of  safety 
(and  the  self -limited  nature  of  the  occa¬ 
sional  expected  acute  adverse  reaction) 
gained  from  decades  of  use  (Ref.  15). 
The  company  reported  on  its  marketing 
experience  frcxn  1949  to  1972,  with  no 
complaints  except  for  37  cases  of  severe 
local  reactions  (necrosis)  from  the  first 
test  dose  (intracutaneous) .  No  informa¬ 
tion  on  long-term  safety  exists,  except 
for  the  usual  lack  of  evidence  to  the 
contrary  over  decades  of  clinical  use.  No 
information  was  provided  on  the  pres¬ 
ence  or  absence  of  bacteriophage  or 
its  residual  antigen  (s)  at  any  stage  in 
the  manufacturing  prcxiess.  The  concern 
of  the  Panel  regarding  possible  long-term 
adverse  effects  of  injecting  bacterio¬ 
phage  is  discussed  earlier  in  this  pre¬ 
amble,  under  the  heading  “Safety  of 
Bacterial  Vaccines  and  Products.” 

c.  Labeling.  The  external  label  speci¬ 
fied  intramuscular  use,  while  the  pack¬ 
age  insert  indicates  intramuscular  or 
subcutaneous  use.  A  paper  (Ref.  15) 
states  that  the  subcutaneous  route  is 
generally  preferred.  Thus  the  label  ap¬ 


pears  to  be  inconsistent  with  other  irf- 
formation  regarding  route  of  adminis¬ 
tration. 

The  package  insert  separates  the 
statement  on  action  (production  of  anti¬ 
toxin  and  desensitization)  frcxn  that  on 
indications,  but  the  implication  remains 
that  such  action  is  related  to  effective¬ 
ness,  an  association  that  has  not  been 
proven.  The  recommended  use  for  treat¬ 
ment  of  active  infection  is  inappropriate 
and  must  be  removed  despite  the  dis¬ 
claimer  regarding  combined  treatment 
with  antibacterial  agents. 

Information  on  the  specific  compo¬ 
nents  of  the  culture  medium  should  be 
provided. 

4.  Conclusions.  It  is  recommended  that 
this  product  be  placed  in  Category  HLA 
and  that  the  appropriate  license  (s)  be 
continued  on  an  interim  basis  in  accord¬ 
ance  with  the  appropriate  Federal  reg¬ 
ulations  and  recommendations  of  this 
report.  The  reasons  for  this  reccmimen- 
dation  are  these: 

a.  There  is  no  substantial  evidence  of 
safety  and  effectiveness. 

b.  There  is  presumptive  evidence  of 
safety  based  on  published  reports. 

c.  There  is  a  suggestion  of  effective¬ 
ness  in  the  available  literature. 

The  manufacturing  process  makes  the 
presence  of  live  bacteriophage  in  the 
final  product  highly  unlikely.  Neverthe¬ 
less,  the  manufacturer  must  provide  di¬ 
rect  evidence  that  this  is,  in  fact,  the 
case. 
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Staphylococcus  Toxoid;  Posmalinized: 
Dilution  No.  1,  Dilution  No.  2;  and 
Digest-Modified  Manufactured  by 
Lederle  Laboratories  Division 

1.  Description — a.  Composition.  Por- 
malinized  staphylococcus  toxoid  is  pre¬ 
pared  from  three  strains  of  mannite  and 
coagulase-positive  Staphylococcus  au¬ 
reus: 

( 1 )  Wood  No.  46,  phage  type  42D. 

(2)  S80,  Phage  type  3A/3B/39/55. 

(3)  24  m.a.,  phage  type  42D. 

b.  Preparation.  The  organisms  are 
grown  from  lyophilized  seed  cultures  in 
a  liquid  nutrient  medium  containing  veal 
infusion  and  an  acid  hydrolysate  of 
casein.  The  organisms  are  then  removed 
by  filtration  and  the  filtrates  tested  for’ 
dermonecrotic  potency  in  rabbits  and 
for  hemolytic  activity.  The  toxin  is  in¬ 
activated  with  0.3  percet  formalin,  tox¬ 
oids  are  pooled  (2/3  Wood  No.  46).  and 
the  pool  tested  for  sterility,  detoxifica¬ 
tion  (hemolytic  and  dermonecrotic) ,  and 
general  safety.  The  finished  products  are 
then  diluted  with  physiologic  saline  con¬ 
taining  0.5  percent  Bacto  protone  to  con¬ 
tain  100  original  dermonecrotic  units/cc 
(No.  i)  or  1,000  units/cc  (No.  ii) . 

Digest-modified  toxoid  is  derived  from 
the  Wood  No.  46  strain  alone,  which  Is 
grown  in  an  infusion-free  medium  con¬ 
taining  an  enzymatic  digest  of  casein. 
The  culture  filtrate  is  digested  with  re¬ 
fined  pepsin  and  tested  for  safety,  etc., 
as  described  above.  The  final  concentra¬ 
tion  is  10,000  original  dermonecrotic 
imits/cc. 

c.  Potency.  Potency  of  the  toxoids  is 
tested  by  immunizing  rabbits  (with  for- 
malinized)  or  guinea  pigs  (with  digest- 
modified)  for  antihemolysin  production. 
No  reason  is  given  for  using  different  test 
species  for  the  two  products. 

2.  Labeling.  The  toxoid  is  suggested  for 
prophylaxis  or  adjunctive  treatment  of 
recurrent  boils,  carbuncles,  styes  and 
pustular  acne.  The  course  of  treatment 
with  digest-modified  toxoid  is  somewhat 
simpler  than  with  the  other  product, 
possibly  because  it  produces  fewer  reac¬ 
tions  in  man  (Ref.  1) . 

3.  Analysis.  As  early  as  the  turn  of  the 
century,  staphylococcal  filtrates  were 
known  to  produce  lethal,  dermonecrotic, 
leukocidal,  hemolytic,  coagulase  and  fi¬ 
brinolytic  reactions,  which  were  attrib-  1 
uted  to  various  “toxins.”  Some  were  j 
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shown  to  be  immunogenic  (Ref.  2) ,  In¬ 
terest  in  such  “toxins”  languished  until 
a  disaster  occurred  in  Bundaberg,  Aus¬ 
tralia,  in  1928.  More  than  half  of  the 
children  who  received  a  diphtheria  toxin- 
antitoxin  mixture  contaminated  with 
staphylococcus  developed  symptoms  in  5 
to  7  hours  and  died  within  2  days  (Ref. 
3) .  This  led  to  extensive  research  by  Bur¬ 
net.  Who  reported  on  the  production  of 
antitoxic  immunity  in  rabbits,  in  1929 
(Ref.  4).  He  used  the  Wood  strain  of 
staphylococcus  primarily  because  it 
could  be  readily  identified  with  a  speci¬ 
fic  bacteriophage.  It  also  produced  a  po¬ 
tent,  killing  toxin.  For  immunization,  he 
developed  an  “anatoxin”  (toxoid)  by 
formalin  treatment  of  the  toxin;  his 
method  for  toxoid  preparation  has  been 
used  with  little  modification  ever  since. 
He  also  introduced  his  Unitarian  concept 
at  this  time,  arguing  that  the  various 
toxic  effects  were  produced  by  the  same 
immunogenic  substance.  Rapid  develop¬ 
ment  followed  in  several  countries,  and 
favorable  clinical  reports  on  the  use  of 
toxoid  for  human  staphylococcal  infec¬ 
tions  began  to  appear  in  the  early  1930’s 
(Ref.  5).  Enthusiasm  in  some  quarters 
for  such  treatment  was  bolstered  by:  (1) 
Poor  understanding  of  the  mechanisms 
of  staphylococcal  immunity,  coupled  with 
unwarranted  acceptance  of  the  diph¬ 
theria  antitoxin  analogy;  (2)  unques¬ 
tioned  potency  of  toxoid  in  stimulating 
antitoxic  immunity  in  animals;  (3)  de¬ 
velopment  of  a  simple  antihemolysin  as¬ 
say  that  showed  a  measurable  antibody 
response  to  alpha  toxoid  in  man  (Ref. 
6) .  Thus,  the  demonstrated  potency  of 
the  toxoid  was  used  to  encourage  un¬ 
controlled  clinical  studies,  despite  the 
lack  of  any  substantial  evidence  that 
antitoxin  had  much  of  a  protective  effect 
against  staphylococcal  infections  per  se. 
For  example,  rabbit  survival  might  be 
prolonged,  but  the  development  of  ab¬ 
scesses  was  not  prevented  (Ref.  7) .  Rab¬ 
bit  experiments  have  little  value  anyway 
in  support  of  human  effectiveness  since 
the  alpha  toxin  has  biological  effects  in 
rabbits  (leukocidal,  hemolytic)  that 
have  not  been  demonstrated  in  man.  Its 
role  in  virulence  of  staphylococci  ap¬ 
peared  to  be  minor;  treatment  of  hmnan 
infections  with  passively  administered 
antitoxin  was  of  little  or  no  value  and 
was  quickly  replaced  by  penicillin  when 
it  became  available  (Ref.  7) . 

Because  of  its  demonstrated  potency  as 
an  immunogen  and  its  apparent  safety, 
supported  by  adequately  designed  and 
regulated  acute  toxicity  tests,  many  in¬ 
vestigators  assumed  toxoid  to  be  useful 
despite  the  lack  of  any  well -controlled 
clini'-al  studies  and  the  appearance  of 
some  negative  uncontrolled  studies  in 
the  1930’s  (Ref.  8) .  More  than  2  decades 
would  pass,  after  Burnet’s  early  work, 
before  any  placebo-controlled  studies 
were  carried  out.  Two  reports  favorable 
to  toxoid  have  been  reported,  one  pub¬ 
lished  in  1951  (Ref.  9)  and  an  unpub¬ 
lished  report  to  the  World  Health  Or¬ 
ganization  in  1962.  Both  of  these  studies 
used  toxoid  prepared  by  the  Wellcome 
Research  Laboratories.  'The  first  involved 


treatment  of  Royal  Air  Force  apprentices 
with  pustular  acne,  recurrent  boils  and 
styes.  Of  75  subjects,  66  had  pustular 
acne,  of  whom  34  received  toxoid  and  32 
received  a  placebo.  Within  2  to  3  months 
after  treatment,  the  difference  in  degree 
of  improvement  favored  the  treated 
group  but  was  not  statistically  signifi¬ 
cant.  At  6  months,  21  of  the  toxoid- 
treated  group  were  improved — but  only  5 
of  the  controls,  and  this  difference  was 
highly  significant.  None  was  completely 
cured.  There  was  a  flaw  in  the  study  de¬ 
sign.  Only  two  identifying  symbols  were 
used :  one  for  toxoid,  another  for  placebo. 
Reactions  to  toxoid  soon  effectively 
“broke  the  code.”  Incidentally,  most  of 
the  organisms  cultured  from  the  lesions 
were  coagulase-negative  staphylococci. 

The  second  study  was  conducted  by  the 
Statens  Seruminstitut  in  Copenhagen 
(Ref.  10).  Patients  with  furunculosis 
were  divided  into  4  groups  of  about  70 
each.  Treatment  was  autogenous  vac¬ 
cine,  sto:k  vaccine,  or  toxoid.  E.  Coli  vac¬ 
cine  was  given  to  the  controls.  After  12 
months,  16  of  69  (23  percent)  of  the  con¬ 
trol  group  remained  free  from  relapse, 
compared  with  30  of  70  (43  percent)  of 
the  group  treated  with  toxoid.  The  dif¬ 
ference  was  significant  at  the  5 -percent 
level,  but  not  as  significant  as  that  with 
the  group  treated  with  autogeneous  vac¬ 
cine  (57  percent,  p=0.001) .  The  effect  of 
the  stock  vaccine  was  no  different  from 
the  control  vaccine.  Since  toxoid  was 
given  intramuscularly  and  the  others 
subcutaneously,  it  would  appear  that  this 
was  a  single-blind  study. 

Very  little  has  appeared  in  the  litera¬ 
ture  in  recent  years  which  can  be  related 
to  an  assessment  of  toxoid.  In  1961,  Thai 
and  Egner  reported  that  alpha  toxin  had 
a  significant  toxic  action  on  smooth 
muscle  cells  in  experimental  animals 
(Ref.  11),  but  this  work  apparently  has 
not  led  to  any  clinical  applications. 
The  only  significant  work  published  re¬ 
cently  has  been  with  leukocidin  toxoid 
(Ref.  12).  One  can  only  speculate  that 
continuing  interest  in  leukocidin  reflects 
the  impression  that  this  toxin  is  more 
likely  than  alpha  toxin  to  contribute  to 
the  pathogenicity  of  the  staphylococcus, 
an  impression  that  had  its  origins  in  the 
work  of  Panton  and  Valentine  more  than 
40  years  ago  (Ref.  13),  but  has  never 
been  proven. 

a.  Effectiveness.  Lederle  toxoids  per  se 
have  not  been  proven  effective  by  prop¬ 
erly  controlled  studies.  The  one  con¬ 
trolled  study  using  the  Lederle  toxoid,  of 
which  the  Panel  is  aware,  was  conducted 
on  601  subjects  in  an  institution  for  the 
mentally  retarded  (Ref.  14).  No  signifi¬ 
cant  difference  from  controls  was  ob¬ 
served  relative  to  occurrence  of  staph¬ 
ylococcal  infections.  However,  the  study 
was  not  properly  controlled,  as  it  was  not 
“blind”  and  the  control  subjects  were  not 
placebo-treated.  Furthermore,  poor  hy¬ 
giene  was  common  in  this  population; 
and  recurrent  staphylococcal  infections 
occurred  at  a  high  rate,  related  directly 
to  the  degree  of  mental  deficiency.  Thus, 
a  possible  beneficial  effect  of  the  toxoid 
might  have  been  masked. 


The  company  submitted  several  pub¬ 
lished  reports.  An  uncontrolled  study  by 
Dolman  (Ref.  5)  described  the  treatment 
of  28  patients  with  salutary  results  asso¬ 
ciated  with  increased  titers  of  circulating 
antitoxin.  A  similarly  conducted  vmcon- 
trolled  study  was  described  by  Parish, 
O’Meara  and  Clark,  1934  (Ref.  6).  In 
1935,  Murray  reported  improvement  or 
recovery  in  107  of  116  patients  with  a 
variety  of  staphylococcal  infections  (Ref. 

15)  .  The  only  comparison  made  was  with 
100  normal  subjects  in  whom  antitoxin 
blood  levels  were  not  significantly  differ¬ 
ent  from  pretreatment  levels  of  the  pa¬ 
tients.  A  2-year  study  by  Dolman  (Ref. 

16)  involved  306  patients  treated  for  a 
variety  of  localized  staphylococcal  in¬ 
fections.  Eighty -one  patients  with  recur¬ 
rent  furunculosis  were  described  as  hav¬ 
ing  excellent  responses  to  therapy.  In  59 
patients  with  subacute  to  chronic  osteo¬ 
myelitis  and  42  with  acne  wilgaris  the 
results  following  toxoid  therapy  were  de¬ 
scribed  as  encouraging.  Reactions  were 
noted  as  rarely  being  troublesome.  Other 
uncontrolled  studies  included  treatment 
of  staphylococcal  skin  lesions  (Ref.  17) , 
correlation  of  antihemolysin  titer  with 
toxoid  treatment  in  chronic  osteomyelitis 
(Ref.  18)  and  treatment  of  impetigo 
(Ref.  19).  The  one  partially  controlled 
study  submitted  by  the  company  is  de¬ 
scribed  earlier  (Ref.  14) .  Only  one  pub¬ 
lished  report  stated  that  Lederle  toxoid 
had  been  use  J  (Ref.  18) . 

b.  Safety.  Animal  tests  conform  to 
tentative  requirements  for  staphylococ¬ 
cus  toxoids  (Ref.  22),  as  well  as  the 
standard  safety  regulations. 

Human  safety  data  is  limited  to  shcM't- 
term  observations  in  controlled  and  un¬ 
controlled  studies  and  seems  adequate. 
’The  use  of  veal  infusion  in  the  prepara¬ 
tion  of  the  standard  toxoid  (but  not  the 
digest-modified)  raises  the  possibility  of 
sensitizing  individuals  to  bovine  antigens 
or  inducing  allergic  reactions  in  those 
previously  sensitized,  even  though  no 
reference  is  made  to  such  a  hazard  in  one 
recent  monograph  on  the  subject  (Ref. 
20) .  No  information  on  long-term  safety 
exists,  except  for  the  usual  lack  of  evi¬ 
dence  to  the  contrary  during  decades  of 
use  by  physicians.  The  company  received 
10  complaints  over  a  period  of  almost  8 
years,  of  which  5  were  probably  related 
to  the  toxoid  treatment  itself :  acute  local 
reactions,  urticaria,  anaphylaxis.  During 
3  of  these  years,  toxoid  was  administered 
by  physicians  approximately  800,000 
times,  according  to  the  National  Disease 
and  ’Therapeutic  Index.  How  much  of 
this  was  Lederle  toxoid  was  not  recorded. 
No  information  was  provided  on  the 
presence  or  absence  of  bacteriophage  or 
its  residual  antigen (s)  at  any  stage  in 
the  manufacturing  process.  ’The  concern 
of  the  Panel  regarding  possible  long-term 
adverse  effects  of  injecting  bacterio¬ 
phage  is  discussed  earlier  in  this  pre¬ 
amble,  under  the  heading  “Safety  of 
Bacterial  Vaccines  and  Products.” 

c.  Labeling.  The  following  claims  are 
in  the  package  insert  for  formalinized 
toxoid. 
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(a)  Beneficial  effects  of  staphylococcus 
toxoid  thert^y,  can,  to  a  great  extent,  be 
measured  by  antitoxin  production. 

(b)  In  many  instances,  desensitization  Is 
In  no  small  measure  responsible  for  success 
In  treatment. 

In  fact,  there  is  no  good  correlation  be¬ 
tween  antitoxin  levels  in  the  serum  and 
disease  activity  (Ref,  21),  and  the  sec¬ 
ond  statement  is  not  supported  by  any 
objective  data.  The  additional  statement 
that  “not  infrequently  the  best  results 
have  been  obtained  in  persons  who  evi¬ 
denced  marked  sensitivity”  is  unsub¬ 
stantiated.  The  digest-mcxlified  toxoid, 
for  which  no  such  claims  are  made,  is 
recommended  by  implication  for  such 
patients  because  its  “allergenic”  quality 
is  modified,  and  it  is  thus  safer  to  use. 

The  recommended  treatment  sched¬ 
ules  were  designed  primarily  to  minimize 
acute  adverse  reactions. 

4.  Conclusions.  It  is  recommended  that 
this  product  be  placed  in  Category  IIIA 
and  that  the  appropriate  license (s)  be 
continued  on  an  interim  basis  in  accord¬ 
ance  with  the  appropriate  Federal  regu¬ 
lations  and  recommendations  of  this  re¬ 
port.  The  reasons  for  this  recommenda¬ 
tion  are  these : 

a.  There  is  no  substantial  evidence  of 
safety  and  effectiveness. 

b.  There  is  presumptive  evidence  of 
safety  based  on  published  reports. 

c.  There  is  a  suggestion  of  effective¬ 
ness  in  the  available  literature. 

This  recommendation  is  made  with  the 
stipulation  that  veal  infusion  broth  may 
no  longer  be  used  in  the  manufacturing 
process.  Although  this  process  makes  the 
presence  of  live  bacteriophage  in  the 
final  product  highly  unlikely,  the  manu¬ 
facturer  must  provide  direct  evidence 
that  this  is,  in  fact,  the  case. 

Furthermore,  the  package  insert 
should  not  include  the  statement  asso¬ 
ciating  beneficial  effects  with  antitoxin 
production  or  the  implication  regarding 
desensitization  until  substantial  evidence 
for  such  claims  is  obtained. 
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IMMUNOVAC  Oral  Vaccine  Tablets  (Bio. 
2155)  Manufactured  by  Parke,  Davis 
AND  Company 

For  the  two  decades  following  the 
influenza  pandemic  of  1919,  extensive 
efforts  were  made  to  develop  effective 
vaccines  against  serious  infections  from 
various  respiratory  pathogens.  These 
efforts  were  extended  to  include  preven¬ 
tive  treatment  of  the  milder  recurrent 
bacterial  complications  of  the  common 
cold.  Because  of  the  impression  that  any 
vaccine  effect  would  be  shortlived,  and 
that  frequent  injections  would  be  costly, 
time-consuming,  and  unlikely  to  be  gen¬ 
erally  accepted  by  patients,  research  on 
oral  vaccines  was  instituted  in  animals, 
which  yielded  promising  results.  In  ad¬ 
dition  to  inducing  antibody  production, 
vaccines  had  a  protective  effect  under 
certain  conditions.  In  one  of  the  last 
studies  reported,  a  slightly  different  for¬ 
mulation  of  oral  vaccine  protected  rats 
from  fatal  doses  of  pneumcxioccus  Type 
I;  the  recommended  human  dose  was 
used  (Ref.  1  below). 

Proponents  of  oral  “cold”  vaccines 
recognized  the  problem  of  developing  a 
polyvalent  vaccine  that  would  impart 
immunity  to  the  numerous  species  of 
bacteria  that  might  complicate  respira¬ 


tory  viral  Infections.  R(x;kwell  and  Van- 
Kirk  attempted  to  get  around  this  prob¬ 
lem  by  selecting  organisms  with  high 
contents  of  heterophile  antigens  which 
might  stimulate  much  broader  immunity 
than  would  species-specific  antigens 
(Ref.  2) .  They  observed  that  heterophile 
antibody  production  could  be  induced  by 
oral  vaccine  and  reported  some  correla¬ 
tion  between  antibody  titer  and  clinical 
improvement  (Ref.  3). 

1.  Description  —  a.  Composition.  Im- 
munovac  Oral  Vaccine  contains  the  fol¬ 
lowing  bacteria  which  are  provided  in 
enteric -coated  tablets  (numbers  in  bil¬ 
lions  of  organisms  per  dose) : 


(1)  D.  pneumoniae 

Type  I-IO 
Type  II-IO 

Types  III,  V.  VII.  VIII  and 
XIV— each 

Total  .  30. 0 

(2)  Streptococcus  (V^  beta  hemolytic, 

1/2  alpha) _  15.0 

(3)  Staphylococcus  (Vi  aureus,  Vi  al- 

bus) _  3. 0 

(4)  N.  catarrhalis _  2. 5 

(5)  H.  influenzae _  2.5 

(6)  K.  pneumoniae _  1.0 

(7)  Diphtheroides _  1.0 


b.  Preparation.  The  above  organisms 
are  killed  with  cresol,  centrifuged  and 
resuspended  in  saline.  In  addition,  “im¬ 
munogens”  are  added.  These  are  the  cen¬ 
trifugates  of  cultures  containing  2  bil¬ 
lion  organisms  per  dose  of  each  of  the 
above  except  k.  pneumoniae  and  diph- 
above  except  k.  pneumoniae  and  diph¬ 
theroides.  The  mixture  of  organisms  and 
immunogens  is  lyophilized,  blended  with 
carrier  substances  and  compressed  into 
tablets. 

2.  Labeling.  The  package  insert  states 
that  the  vaccine  “is  indicated  when  it  is 
desired  to  attempt  prophylaxis  against 
the  species  and  types  of  bacteria”  con¬ 
tained  in  the  vaccine.  Nothing  is  said 
about  prevention  of  any  particular 
disease. 

3.  Analysis — a.  Etfectiveness.  No  in¬ 
formation  was  provided  by  the  manufac¬ 
turer,  nor  does  any  exist  in  the  medical 
literature  regarding  the  effectiveness  of 
this  product.  It  is  tested  for  potency  by 
mouse  protection  against  D.  pneumoniae. 

b.  Safety.  The  manufacturer  reported 
one  consumer  complaint  during  a  5 -year 
period.  Other  than  the  usual  tests  for 
general  safety  required  by  Federal  reg¬ 
ulations,  no  other  information  is  avail¬ 
able. 

c.  Labeling.  The  labelii^  is  noncom- 
mital;  No  specific  indications  are  given 
for  its  use. 

4.  ConcZustoTis.  It  is  recommended  that 
this  product  be  placed  in  Category  IIIB 
and  that  the  appropriate  license  (s)  be 
revoked  for  the  following  reasons : 

a.  There  is  no  substantial  evidence  of 
safety  and  effectiveness. 

b.  There  is  no  evidence  of  presumptive 
safety. 
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Immunovac  Respiratory  Vaccine  (Bio. 

616) ;  N.  Catarrhalis  Immunogen 

(Combined)  (Bio.  340) ;  and  N.  Cat¬ 
arrhalis  Vaccine  (Combined)  (Bio. 

615)  Manufactured  by  Parke,  Davis 

AND  Co. 

1.  Description.  The  three  products  are 
considered  together  because  they  are 
presented  as  one  submission  by  the  man¬ 
ufacturer  and  because  they  are  several 
combinations  of  many  of  the  same  chem¬ 
ically  killed  bacteria,  or  sterile  filtrates  of 
these  cultures  mixed  to  include  different 
concentrations  of  organisms.  The  Im- 
munogens(">  are  a  patented  trademark 
for  material  said  to  contain  ‘‘ectoanti- 
gens,”  which  is  obtained  from  live  or¬ 
ganisms  grown  on  solid  media  by  wash¬ 
ing  with  0.9  percent  saline  followed  by 
rapid  centrifugation  to  remove  bacterial 
cells  which  "prevents  formation  of  bac¬ 
terial  autolysates.” 

The  Immunogens  are  said  to  contain 
the  soluble  surface  antigens  of:  TV.  cat¬ 
arrhalis,  D.  pneumoniae,  H.  influenzae, 
streptococci,  hemolytic  and  nonhemoly¬ 
tic  and  staphylococci.  All  are  grown  on 
solid  calf  serum  agar  except  pneumococci 
which  are  grown  on  rabbit  blood  agar, 
and  H.  influenzae,  which  is  grown  on 
chocolate  agar.  The  centrifuged  saline 
suspensions  are  sterilized  chemically  and 
by  membrane  filtration  to  remove  bac¬ 
terial  cells.  The  vaccines  are  all  chemi¬ 
cally-killed  organisms  using  cresol  0.75 
percent. 

TV.  Catarrhalis  vaccine  (combined)  has 
twice  the  bacterial  count  of  Immunovac 
Respiratory  vaccine,  and  both  contain  C. 
diphtheroid  and  K.  pneumoniae.  Immu¬ 
novac  Respiratory  also  contains  Immu¬ 
nogens'®’  of  all  the  other  organisms 
which  are  used  in  the  vaccine,  namely 
TV.  catarrhalis,  pneumococci,  H.  influen¬ 
zae,  streptococci  and  staphylococci.  TV. 
Catarrhalis  Immunogen  Is  twice  the  con¬ 
centration  of  the  Immrmogens'"’  used  in 
Immunovac  Respiratory  vaccine  (paren¬ 
teral). 

All  formulations  are  checked  for  final 
sterility  with  methods  not  described  by 
the  manufacturer. 

2.  Labeling.  Each  product  is  separately 
labeled,  with  brief  descriptions  of  the 
manufacturing  process,  organisms  and 
their  concentrates.  Indications  are 
slightly  different  for  each  one,  although 
all  are  suggested  for  prophylaxis  and 
treatment  of  infections  of  the  respiratory 
tract.  For  all  preparations  daily  doses 
are  suggested  for  treatment.  Prophylac¬ 
tic  treatment  with  doses  of  0.1  cc  sub¬ 
cutaneously  (0.25  cc  for  TV.  catarrhalis 
vaccine)  every  48  to  72  hours  is  advised. 
N.  Catarrhalis  Immunogen  and  Immuno¬ 
vac  Respiratory  vaccine  may  be  started 
with  0.2  cc  intramuscularly.  A  schedule 
of  4  to  8  prophylactic  or  therapeutic 
doses  is  recommended. 


Only  for  Immunovac  Respiratory  vac¬ 
cine  and  TV.  Catarrhalis  Immunogen  is 
there  any  description  of  reactions,  which 
are  local;  it  is  stated  that  “general  sys¬ 
temic  reactions  are  unusual.”  For  N.  ca¬ 
tarrhalis  vaccine,  it  is  stated  that  “It  is 
especially  desirable  in  treatment  to 
maintain  the  dosage  at  a  level  that  will 
not  give  rise  to  marked  local  or  general 
reactions.” 

3.  Analysis — a.  Effectiveness.  No  infor¬ 
mation  was  provided  except  a  few  letters 
chiefly  from  the  patients  of  1  physician 
and  references  to  2  papers  reporting  fav¬ 
orable  results  with  the  use  of  a  cold  vac¬ 
cine  for  prophylactic  immunization  for 
catarrhal  illness  and  colds  in  950  and 
500  industrial  employees. 

b.  Safety.  General  safety  tests  are  per¬ 
formed  as  required  by  Federal  regula¬ 
tions.  No  reactions  were  reported  by  the 
manufacturer  for  the  period  from  1968  to 
1972. 

c.  Benefit-risk  ratio.  The  benefit-risk 
ratio  for  these  three  products  is  low. 

4.  Conclusions.  It  is  recommended  that 
these  products  be  placed  in  Category 
IIIB  and  that  the  appropriate  license (s) 
for  Immunovac  Respiratory  vaccine  (Bio. 
616) ;  TV.  Catarrhalis  Immxmogen  (com¬ 
bined)  (Bio.  340):  and  TV.  Catarrhalis 
vaccine  (combined)  (Bio.  615)  be  re¬ 
voked  for  the  following  reasons: 

a.  There  is  no  substantial  evidence  of 
safety  or  effectiveness. 

b.  There  is  no  evidence  presumptive  of 
safety. 
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Mixed  Infection  Phylacogen  (Bio.  596) 

Manufactured  by  Parke,  Davis  and 

Company 

1.  Description.  Phylacogen  is  a  formu¬ 
lation  of  modified  bacterial  antigens,  li¬ 
censed  by  the  manufacturer  as  Immuno¬ 
gens.®  This  is  a  registered  trademark  for 
material  said  to  contain  “ecto-antigens,” 
which  are  soluble  surface  antigens  of  the 
organisms  used.  These  “ecto-antigens” 
are  obtained  from  live  organisms  grown 
on  solid  media,  by  washing  with  saline, 
treating  chemically  with  phenol,  and 
centrifugating  to  remove  bacterial  cells 
which  “prevents  formation  of  bacterial 
autolysates.” 

Phylacogen  is  composed  of  microorga¬ 
nism  cultures  growm  separately,  ex¬ 
tracted,  chemically  treated  and  concen¬ 
trated  in  vacuo.  The  residual  mass  of  or¬ 
ganisms  and  precipitated  proteins  are 
removed  by  filtration.  Each  milliliter  of 
bacteria-free  filtrate  is  derived  from  ap¬ 
proximately  1,000  million  organisms  in 
the  following  proportions: 

a.  Streptococcus,  hemolytic  and  nonhemo¬ 
lytic  (equal  parts) — 40  percent. 

b.  Staphylococci  {albus  and  aureus)  (equal 
parts) — 20  percent. 

c.  Coli  bacilli — ^20  percent. 

d.  Pneumococci,  Types  1,  2,  3,  5,  7,  8  and 
14  (equal  parts) — 20  percent. 


The  organisms  are  grown  on  solid 
medium  (calf  serum  agar)  except  for 
pneumococci  which  are  cultivated  on 
rabbit  blood  agar.  The  final  sterility 
check  with  standard  methods  is  not 
described. 

Phylacogen  is  not  marketed  in  the 
United  States  or  Canada,  and  the  de¬ 
scription  submitted  for  the  product  is 
a  translation  from  the  Spanish.  The  label 
is  in  Spanish. 

2.  Labeling.  This  vaccine  is  meant  to 
be  injected  either  subcutaneously  or  in¬ 
travenously,  but  the  first  dose  should  be 
subcutaneous  to  determine  “the  pa¬ 
tient’s  tolerance.”  The  initial  dose 
“should  never  be  injected  intravenous¬ 
ly.  Each  dose  should  be  injected  at  dif¬ 
ferent  sites.”  An  initial  dose  of  1  or  2 
milliliters  should  be  repeated  daily  with 
increases  of  from  1  to  2  milliliters  “in 
each  dose  according  to  the  physical  and 
nervous  state  of  the  patient,  etc.”  “Very 
seldom  is  it  necessary  to  give  the  patient 
more  than  10  milliliters  subcutaneously 
in  one  single  dose.”  Initial  intravenous 
doses,  preceded  “by  one  or  more  subcu¬ 
taneous  doses  should  not  be  greater  than 
0.25  milliliter.”  Subsequent  doses  are  in¬ 
creased  by  similar  amounts.  This  may  be 
built  up  daily  until  5  milliliters  are  ad¬ 
ministered.  A  marked  reaction  to  either 
route  indicates  that  the  next  dose  should 
be  decreased.  Subsequently,  it  again  may 
be  increased  cautiously. 

3.  Analysis — a.  Effectiveness.  There  is 
no  information  relating  to  the  effective¬ 
ness  of  the  product. 

b.  Safety.  No  information  on  animal 
safety  was  provided  by  the  manufac¬ 
turer. 

No  information  on  human  safety  was 
provided  by  the  manufacturer. 

c.  Benefit-risk  ratio.  The  benefit-risk 
ratio  for  this  product  is  low. 

4.  Conclusions.  It  is  recommended  that 
the  product  be  placed  in  Category  IIIB, 
and  the  appropriate  license(s)  be 
revoked  for  the  following  reasons: 

a.  There  is  no  substantial  evidence  of 
safety  or  effectiveness. 

b.  There  is  no  evidence  presumptive  of 
safety. 

Bacterial  Antigen  Made  From  Hemo¬ 
lytic  AND  Nonhemolytic  Streptococci 

(Streptococcus  Immunogen,  Arthritis 

(BIO  327) )  Manufactured  By  Parke, 

Davis  and  Co. 

1.  Description.  This  product  consists 
of  substances,  i.e.,  antigens,  extracted 
from  the  surfaces  of  bacterial  cells  by 
agitation  in  isotonic  sodium  chloride 
solution  followed  by  centrifugation.  The 
bacteria  used  include  three  beta  hemo¬ 
lytic  strains  (Group  A,  no  type,  T-type 
3/13  and  Group  B,  Type  3),  five  alpha 
hemolytic  (Group  D,  S.  sanguis  and  3 
of  S.  mitis) ,  and  one  gamma  hemolytic 

S.  facalis.  The  vaccine  is  standardized 
so  that  1  milliliter  contains  antigens 
from  approximately  2  billion  bacterial 
cells.  Purified  cresol  0.2  percent  is  added 
as  a  preservative. 

2.  Labeling.  The  basis  for  the  use  of 
this  agent  dates  to  the  period  when 
streptococci  were  considered  to  be  the 
cause  of  rheumatoid  arthritis  (Ref.  1). 
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Despite  years  of  intensive  search,  no 
microorganism  has  been  isolated  which 
can  be  causally  related  to  rheumatoid 
arthritis  (Ref.  2).  The  ubiquitous 
presence  of  streptococci  coupled  with 
scattered  reports  of  their  isolation  from 
blood  cultures,  the  relative  ease  in 
demonstrating  humoral  antibodies  to 
them,  and  the  accepted  association  of 
Lancefield  Group  A  streptococci  with 
acute  rheumatic  fever  is  used  as  a  ra¬ 
tionale  by  some  practitioners  for  the 
continued  use  of  streptococcal  vaccine  in 
the  treatment  of  rheumatoid  arthritis. 

The  manufacturer’s  indications  for  the 
use  of  streptococcus  immunogen,  as  a 
desensitizing  agent,  is  stated  to  be  “as 
an  adjuvant  to  other  established  antiar- 
thritic  therapy.”  This  indication  is  ac¬ 
companied  by  a  statement  that  “there  is 
no  uniform  agreement  concerning  the  ef¬ 
fectiveness  of.  this  product.”  Cited  con¬ 
traindications  for  use  include  pregnancy, 
rheumatic  fever,  glomerulonephritis  and 
patients  receiving  corticosteroid  or  other 
immunosuppressive  therapy.  A  warning 
that  the  possibility  exists  that  use  of  this 
product  may  induce  strept(x:occal-asso- 
ciated  disease  states  or  exacerbate  exist¬ 
ing  conditions  is  included. 

3.  Analysis.  The  nature  of  the  anti¬ 
genic  material,  or  evidence  that  antigens 
actually  exist  in  the  product  is  not  doc¬ 
umented.  The  usual  means  for  obtaining 
cell  wall  antigens  (Ref.  3)  are  not  used  in 
the  above-stated  method. 

The  likelihood  of  significant  or  demon¬ 
strable  representations  of  cell  wall  or 
surface  antigens  existing  in  such  prod¬ 
ucts,  following  what  in  essence  is  a  vig¬ 
orous  saline  w’ash,  is  exceedingly  small. 
The  fact  that  no  W’ashing  of  the  har¬ 
vested  cells  prior  to  the  “saline  extrac¬ 
tion”  is  described,  suggests  that  the 
product  may  contain  significant  amounts 
of  calf  serum  agar  as  a  contaminant  and 
possible  safety  hazard. 

Claims  of  effectiveness,  as  previously 
noted,  are  not  uniformly  accepted.  Evi¬ 
dence  of  effectiveness  is  submitted  either 
as  uncontrolled  or  partially  controlled 
studies  or  testimonial  letters  from  indi¬ 
vidual  physicians.  The  most  detailed  of 
these  reports  was  submitted  by  Dr.  I.  An¬ 
derson  and  includes  15  cases  (5  of  which 
were  supplied  by  a  colleague)  of  which  7 
had  a  condition  described  as  “infectious 
sacroiliac  arthritis.”  Total  improvement 
was  noted  in  12  of  15  patients  after  4  in¬ 
travenous  doses  (initial  dose  of  0.2  milli¬ 
liter  with  each  of  the  following  doses  in¬ 
creased  by  0.1  milliliter  at  5 -day  inter¬ 
vals),  and  in  the  remaining  3  patients 
after  6  treatments.  No  controls  were  in¬ 
cluded.  Safety  data  are  limited  to  results 
of  the  general  safety  tests,  marketing  in¬ 
formation  and  physician  testimonials,  in¬ 
cluding  a  statement  from  Dr.  J.  W. 
Townsend  who  reports  on  treating  large 
numbers  of  patients  per  week. 

The  submitted  medical  literature  in¬ 
cludes  a  paper  by  Wetherby  describing 
the  intravenous  use  of  streptococcal  vac¬ 
cines  (not  this  manufacturer’s  product) 
in  the  treatment  of  chronic  arthritis 
(Ref.  4).  (See  review  of  V-677  in  this 
report  which  also  discusses  the  Wether¬ 


by  Study.)  While  this  paper  is  of  some 
interest,  the  product  imder  review,  strep¬ 
tococcus  immunogen,  was  not  used  by 
Wetherby  in  his  studies.  As  noted  above, 
although  the  product  is  prepared  by  “sa¬ 
line  agitation”  of  growth  from  strains  of 
alpha,  beta  and  gamma  hemolytic  strep¬ 
tococci,  there  is  no  documentation  that 
streptococcal  antigens  are  contained  in 
the  product  as  described. 

The  basis  for  utilization  of  the  saline 
bacterial  wash  rests  with  a  paper  sub¬ 
mitted  by  the  manufacturer  by  Ferry 
and  Fisher  (Ref.  5)  in  which  a  variety 
of  methods  was  employed  in  the  extrac¬ 
tion  of  so-called  “ecto-antigpns.”  Strep¬ 
tococcal  antigens  are  purportedly  dem¬ 
onstrated  by  the  immunization  of  rabbits 
and  the  subsequent  determination  of  ag¬ 
glutination  and  complement  fixation  ti¬ 
ters,  implying  antibody -antigen  reac¬ 
tions.  The  lack  of  controls,  i.e..  checks  of 
the  hyperimmune  sera  against  agar 
products  and  serum  absorption  to  re¬ 
move  nonspecific  antibody,  makes  spec¬ 
ificity  difficult  to  evaluate  and  at  best, 
only  suggestive. 

The  demonstration  of  mouse  protec¬ 
tive  soluble  antigen  of  pneumococcus  by 
Ferry  and  Fisher  cannot  be  applied  to 
the  streptococci  used  in  this  preparation 
since  no  specific  soluble  substance  exists 
for  the  involved  streptococci.  Ferry’s  re¬ 
port  (Ref.  7)  of  the  agar  washings  of  a 
strain  of  beta  hemolytic  streptococcus 
(Streptococcus  scarlatiniae)  producing 
reactions  identical  to  those  induced  by 
scarlet  fever  toxin  (Dick  toxin)  a  known 
extracellular  product,  suggests  that 
the  antigenic  activity  described  by  these 
authors  may  be  of  extracellular  origin. 

The  remainder  of  the  papers  sub¬ 
mitted  include  references  to  the  nature 
of  rheumatic  and  collagen  diseases,  the 
use  of  bacterial  vaccines  in  asthma,  the 
common  cold  and  the  use  of  bacterial 
acellular  antigens  in  similar  conditions. 
While  these  studies  are  of  interest,  none 
can  be  utilized  to  assess  the  effectiveness, 
safety,  or  the  nature  of  the  Parke-Davis 
product  under  review. 

Contraindications  for  the  use  of  vac¬ 
cines  containing  Lancefield  Group  A 
streptococci  in  acute  rheumatic  fever 
and  acute  glomerulonephritis  are  indi¬ 
cated  by  reports  describing  cross-react¬ 
ing  antigens  between  streptococci  and 
human  heart  muscle  (Refs.  8  and  9), 
skin  (Ref.  10)  and  kidney  (Ref.  11) 
capable  of  inducing  pathologic  changes. 
Thus  the  safety  of  such  agents  is  sus¬ 
pect.  Despite  the  fact  that  deaths  have 
not  been  directly  related  to  streptococcal 
vaccines,  the  occurrence  of  renal  in¬ 
volvement  among  the  so-called  “rheu¬ 
matic  diseases”  coupled  with  the  failure 
to  monitor  organ  pathology  in  early 
studies  raises  serious  questions  concern¬ 
ing  an  “iceberg”  effect  for  undetected 
vaccine  toxicity,  ~ 

The  early  hypotheses  and  observations 
relative  to  the  causal  relationship  of 
alpha  hemolytic  streptococci  to  rheuma¬ 
toid  arthritis  are  speculative  at  best.  For 
example,  the  demonstration  that  the 
blood  of  normal  individuals  is  readily 
invaded  by  these  organisms  following 


oral  manipulation  (Ref.  12)  explains 
(1)  the  early  reports  of  their  isolation 
from  the  blood  of  patients  with  a  variety 
of  disorders  and  (2)  misinterpretations 
of  their  significance. 

Although  the  concept  of  an  Infectious 
etiology  for  rheumatoid  arthritis  (Ref. 
13)  has  not  been  totally  discarded,  the 
causal  relationship  of  the  streptococcus 
to  this  disorder  has  not  been  considered 
viable  since  the  late  1930’s.  While  no  re¬ 
lationship  ever  has  been  established  be¬ 
tween  these  organisms  and  other  forms 
of  arthritis,  the  accepted  role  of  Group 
A  streptococci  in  acute  rheumatic  fever 
and  acute  glomerulonephritis  has  been 
considered  a  contraindication  for  the 
use  of  such  vaccines  in  these  diseases. 
The  search  for  an  immunologic  rela¬ 
tionship  between  these  organisms  and 
these  “immune  diseases”  continues  and 
remains  an  investigational  and  intel¬ 
lectual  challenge  (Ref.  14  >. 

The  continued  use  of  this  product  in 
which  the  presumed  streptococcal  sur¬ 
face  antigens  have  not  been  demon¬ 
strated  (were  they  present  they  would 
create  potential  tissue  and  organ  dam¬ 
age  in  humans)  (Refs.  8  through  11) 
must  be  seriously  questioned.  That  a 
number  of  practitioners  and  patients 
have  employed  them  during  their  many 
years  of  existence,  as  attested  by  testi¬ 
monial  letters,  in  no  way  circumvents 
the  lack  of  evidence  for  safety  and  effec¬ 
tiveness  in  the  submission. 

The  inclusion  of  the  Wetherby  study 
(Ref.  4)  with  another  streptococcal  vac¬ 
cine  also  is  not  valid  evidence  for  the 
safety  and  effectiveness  of  the  product 
under  review  in  the  treatment  of 
arthritis. 

4.  Conclusions.  It  is  recommended  that 
this  product  be  placed  in  Category  n 
and  that  the  appropriate  license (s)  be 
revoked  because  there  are  compelling 
reasons  to  assume  a  lack  of  safety  and 
an  unsatisfactory  benefit-risk  ratio  for 
this  product.  In  keeping  with  the  Panel’s 
statement  regarding  the  use  of  Group 
A  streptococcal  strains  and  their  deriva¬ 
tives,  this  product  is  considered  hazard¬ 
ous. 
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PiROMEN  (Pseudomonas  Polysacchar¬ 
ide)  Manufactured  by  Travenol  Lab¬ 
oratories,  Inc. 

It  has  been  known  since  the  mid- 
eighteenth  century  that  the  inoculation 
of  a  wide  variety  of  substances  can  in¬ 
duce  “toxic”  manifestations,  including 
fever,  in  man  and  lower  animals  (Ref, 
1  below).  Many  of  these  effects  were 
seen  during  severe  infections  with  gram- 
negative  bacteria:  the  active  factors 
were  extracted  from  bacterial  cells  and 
nonviable,  protein-free  preparations. 
These  were  termed  “endotoxins,”  and 
an  extensive  research  effort  on  their 
mode  of  action  and  biochemical  com¬ 
position  has  continued  to  this  day.  While 
the  main  pharmacologic  actions  are 
present  in  all  endotoxin  preparations, 
variations  result  from  the  type  of  bac¬ 
teria  used  and  their  method  of  extrac¬ 
tion.  Thus  the  extensive  body  of  data  on 
endotoxins  can  yield  useful  inferences, 
but  cannot  be  precisely  applied  to  ef¬ 
fectiveness  and  safety  considerations  of 
PIROMEN. 

Much  of  the  initial  impetus  for  endo¬ 
toxin  study  and  development  was  based 
on  the  presumed  clinical  usefulness  of 
fever  induction  in  diseases  such  as 
neurosyphilis.  The  basis  for  the  alleged 
benefit  of  fever  has  never  been  under¬ 
stood,  and  its  use  has  diminished  stead¬ 
ily  as  other  treatments  have  become 
available  (penicillin  for  neurosyphilis, 
etc.).  In  a  sense  it  belongs  in  the  same 
category  as  a  number  of  other  procedures 
whose  apparent  value  has  been  dimin¬ 
ished  and  replaced  by  more  uniformly 
effective  procedures  with  less  dangerous 
side  effects.  At  the  same  time  that  fever 
therapy  was  decreasing,  possible  stimu¬ 
lating  effects  of  endotoxins  on  the  pitui¬ 
tary-adrenal  axis  were  noted  which  in 
turn  encouraged  their  continued  use  by 


some  in  a  variety  of  allergic  conditions 
but  primarily  as  an  adjuvant  to  other 
forms  of  therapy. 

PIROMEN  was  developed  in  response 
to  these  needs  in  the  early  1950’s.  It  was 
initially  prepared  by  Baxter  Labora¬ 
tories  under  the  trade  name  “PYRO- 
MEN”;  subsequently,  the  product  and 
license  were  assumed  by  Travenol  Labo¬ 
ratories,  a  subsidiary  of  Baxter,  under 
the  current  name  “PIROMEN.” 

1.  Description.  The  pseudomonas  spe¬ 
cies  used  was  obtained  from  the  Ameri¬ 
can  Type  Culture  Collection  (No.  9229) . 
Although  not  explained  by  the  manu¬ 
facturer,  one  investigative  group  states 
that  pseudomonas  was  selected  because 
it  was  not  thought  to  be  commonly 
pathogenic  and  could  be  cultured  easily 
(Ref.  2).  Preparation  follows  the  pro¬ 
cedure  of  Nesset  et  al.  (Ref.  3).  Bacteria 
are  grown  for  8  to  10  days,  autoclaved, 
and  trypsin  added  in  a  1 :50  enzyme  sub¬ 
strate  ratio.  The  digest  is  then  dialyzed, 
centrifuged,  and  the  supernatant  lyo- 
philized  to  a  concentrate  with  a  minimal 
pyrogenic  dose  of  0.3  microgram/kilo¬ 
gram  in  rabbits.  Analysis  reveals  pri¬ 
marily  polysaccharide  with  hexosamine 
as  the  oidy  reducing  sugar.  A  small 
amount  of  contaminating  nucleic  acid  is 
present;  no  protein  is  detectable. 

The  preparation  is  buffered  with  M/8 
sodium  lactate  to  a  pH  of  6.8  and  con¬ 
tains  thimerosal  1 : 1(),000  as  a  preserva¬ 
tive.  It  is  standardized  by  the  dry  weight 
of  the  concentrate  and  supplied  in  10  ml. 
vials  containing  4  mcg/ml.  and  10  meg/ 
ml.,  and  in  2  ml.  vials  containing  50 
mcg/ml. 

2.  Labeling — a.  Package  insert.  Phar¬ 
macologic  activity  is  described  as  medi¬ 
ated  primarily,  but  not  exclusively, 
through  the  pituitary-adrenal  system. 
Animal  studies  indicating  activation  of 
the  reticuloendothelial  system,  tempera¬ 
ture  elevation  and  improvement  in  vas¬ 
cularity  to  traumatiz^  areas  are  men¬ 
tioned. 

Indications  are  listed  as  adjuvant  in 
nature  for  a  variety  of  allergic  and  der¬ 
matologic  conditions.  It  is  specifically 
stated  that  PIROMEN  has  “proved  of 
value”  in  perennial  respiratory  allergy, 
hay  fever,  allergic  rhinitis,  bronchial 
asthma,  urticaria  with  angioedema,  food 
allergy,  and  “fatigue  syndrome  of  aller¬ 
gic  origin.”  For  dermatologic  conditions, 
PIROMEN  is  said  to  have  been  “used 
successfully”  in  atopic  dermatitis,  infec¬ 
tious  eczematoid  dermatitis,  urticaria 
with  angioneurotic  edema,  contact  der¬ 
matitis,  otitis  externa,  vesicular  erup¬ 
tions,  tinea  and  neurodermatitis. 

Precautions  listed  are:  Situations 
where  the  effects  of  temperature  eleva¬ 
tion  may  be  deleterious  to  the  patients 
(not  specified  in  the  insert) ;  and  it  is 
stated  that 

The  drug  should  be  administered  with  care 
In  patients  with  a  previous  history  of  asthma 
because  It  may.  on  rare  occasions,  produce 
an  asthmatic  attack. 

It  is  further  mentioned  that  an  attack 
has  been  reported  in  an  indivdual  with 
no  previous  history  of  asthma  but  that 


resumption  of  PIROMEN  has  not  pro¬ 
duced  a  recurrence.  No  reference  source 
for  jJiis  is  presented.  Standard  current 
precautions  on  instrument  sterility  are 
also  recommended. 

Side  effects  are  presented  as  “few  and 
relatively  minor”,  and  it  is  stated  that 
aspirin  can  relieve  much  of  the  discom¬ 
fort.  The  sense  of  euphoria  often  asso¬ 
ciated  with  PIROMEN  is  mentioned. 

Administration  is  recommended  to  be 
any  parenteral  route,  although  the  intra¬ 
venous  is  described  as  producing  the 
most  rapid  effects.  Because  of  variations 
in  response  threshold,  initial  doses  of  1 
or  2  micrograms  intravenously  are 
recommended  with  subsequent  doses  be¬ 
ing  increased  by  1  microgram  per  injec¬ 
tion  imtil  a.  clinical  response  is  obtained. 
If  a  fever  is  produced,  it  is  suggested 
that  the  next  dose  be  reduced  by  to  1 
microgram.  Levels  of  maintenance  dos¬ 
age  or  length  of  time  treatment  should 
be  continued  is  not  clearly  specified — the 
statement  is  made  that — 

Dosage  should  be  maintained  at  the  level 
which  produces  the  greatest  clinical  response. 

A  general  program  of  three  injections  the 
first  week  followed  by  weekly  inocula¬ 
tions  for  “as  long  as  necessary”  is  sug¬ 
gested.  It  is  noted  that  some  cases  may 
require  two  or  more  injections  weekly  to 
obtain  the  most  beneficial  responses. 

Also  included  is  a  description  of  how 
the  product  is  supplied  and  a  reference 
list  of  36  pertinent  published  articles. 

b.  Other  descriptive  material.  The 
package  itself  contains  no  therapeutic 
claims,  and  PIROMEN  has  not  been  ad¬ 
vertised.  The  only  other  promotional  ma¬ 
terial  presented  are  drug  index  cards, 
which  contain  essentially  the  same  ma¬ 
terial  as  described  in  the  package  insert. 

3.  Analysis — a.  Theoretical  considera~ 
tions — (1)  Effectiveness.  A  vast  litera¬ 
ture  on  the  mode  of  action  and  effects 
of  bacterial  endotoxins  has  accumulated 
during  the  past  20  years.  The  diversity 
of  effects  appears  almost  endless,  and 
it  is  not  surprising  that  a  theoretical 
basis  for  possible  effectiveness  in  human 
disease  states  can  be  found.  With  re¬ 
spect  to  infectious  diseases,  for  example, 
it  has  been  noted  that  endotoxins  have 
important  effects  upon  blood  granulo¬ 
cytes,  the  reticuloendothelial  system,  an¬ 
tibody  production,  complement,  lysozyme, 
interferon,  vascular  reactivity,  produc¬ 
tion  and  dissipation  of  heat,  metabolism, 
and  other  systems  that  can  influence  re¬ 
sistance  to  infection  specifically  or  non- 
sijecifically  (Ref.  4) .  Certainly,  the  possi¬ 
bility  of  human  therapeutic  usefulness 
could  be  logically  considered. 

The  current  manufacturer’s  suggested 
therapeutic  usefulness  of  PIROMEN  is 
primarily  for  certain  allergic  disorders, 
on  the  rationale  that  endotoxins  stimu¬ 
late  the  release  of  pituitary  and  adreno¬ 
cortical  hormones.  This  concept  was  not 
initially  readily  accepted  (Ref.  1).  Sub¬ 
sequent  studies  have  clearly  shown  in¬ 
creased  blood  levels  of  these  hormones 
following  PIROMEN  inoculation  in  hu¬ 
mans  (Refs.  5  through  9).  In  fact,  the 
drug  is  now  used  as  a  diagnostic  aid  in 
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the  assessment  of  pituitary  reserve. 

In  these  publications  it  should  be  noted 
that  there  has  been  a  consistent  finding 
that  laboratory  indications  of  increased 
hormonal  activity  occurred  only  when 
fever  was  also  induced.  If  the  specific 
hormonal  effects  are  accepted  as  the 
rationale  for  therapeutic  use,  this  would 
suggest  that  subpyrexial  doses  of  PIRO- 
MEN  would  be  ineffective.  It  has  been 
suggested  that  a  virtue  of  PIROMEN  is 
that  it  may  in  effect  substitute  for  steroid 
therapy,  causing  fewer  undesirable  side 
effects  and  less  rebound  phenomena. 
Again,  if  therapeutic  effects  are  to  be 
ascribed  to  hormonal  action,  it  is  difficult 
to  see  why  the  indirect  stimulation  by  an 
endotoxin  would  be  easier  to  control  than 
direct  administration  of  known  amounts 
of  adrenocortical  hormones. 

The  use  of  endotoxins  as  nonspecific 
pyrogenic  agents  has  previously  been 
mentioned.  In  some  instances,  the  al¬ 
leged  beneficial  effects  may  have  been 
mediated  through  the  pituitary -adrenal 
axis  as  described  above.  Many  other  ef¬ 
fects  of  fever  may  have  been  important 
in  therapy,  but  this  field  remains  in  a 
somewhat  confused  state  and  the  pos¬ 
sible  benefit  of  PIROMEN  as  a  nonspe¬ 
cific  pyrogen  cannot  be  said  to  rest  on 
any  firm  theoretical  foundation. 

(2)  Potency  standards.  A  variety  of 
methods  has  been  used  for  extraction  of 
endotoxin  from  bacteria  and  it  appears 
to  be  generally  agreed  that  a  lipopoly- 
saccharide  fraction  possesses  much  of 
the  activity.  Precise  relationships  have 
still  not  been  worked  out  and  it  has 
been  stated. 

This  is  not  to  say  that  the  essential  activities 
of  endotoxins  do  not  reside  in  a  phosphoryl- 
ated  llpopolysaccharide;  however,  to  date  no 
complete  proof  exists  that  a  specific  basis 
constituent  is  essential  for  any  of  the  toxic 
or  other  biological  activities  common  to  the 
endotoxin  macro-molecule  (Ref.  10). 

Thus  a  standard  based  on  precise  chemi¬ 
cal  composition  is  not  available.  Bioas- 
savs  have  therefore  been  used,  the  most 
thoroughly  studied  being  fever  produc¬ 
tion  in  rabbits.  Perhaps  the  limulus 
amebocyte  lysate  test  would  also  be  use¬ 
ful  for  standardizing  this  product  but  the 
degree  of  specificity  of  this  test  has  been 
questioned  (Refs.  45  through  47). 

The  standardization  of  PIROMEN  is 
based  on  dry  weight  but  rabbit  pyrogenic 
assays  are  routinely  performed  as  a  po¬ 
tency  check  of  each  lot.  Since  the  mode 
of  action  of  PIROMEN  has  not  been  pre¬ 
cisely  defined,  an  entirely  logical  potency 
standard  is  not  available.  The  methods 
used,  i.e.,  standardization  by.  dry  weight 
with  a  potency  check  by  bioassay  of  fever 
in  rabbits,  seem  to  be  in  accord  with  the 
current  state  of  knowledge. 

(3)  Safety.  As  with  effectiveness  con¬ 
siderations,  the  published  list  of  danger¬ 
ous  effects  of  endotoxins  in  animals  is  so 
extensive  and  variable  that  any  number 
of  theoretical  dangers  in  human  use  can 
be  devised.  These  include  shock,  throm- 
bcxiytopenia,  tissue  necrosis,  generalized 
Schwartzman  reaction,  antiphagocytic 
action,  renal  cortical  necrosis  and 
adrenal  necrosis  (Ref.  1).  Evaluation 
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must  be  tempered  by  the  realization  that 
the  data  are  based  on  endotoxins  from  a 
variety  of  bacterial  sources,  widely  di¬ 
vergent  methods  of  extraction,  and  prod¬ 
ucts  of  varying  degrees  of  purity.  Also, 
most  are  strongly  dose-dependent  with 
animal  data  indicating  an  extensive 
range  between  minimal  doses  required 
for  pyrogenic  effects  and  amounts  ^own 
to  produce  dangerous  reactions. 

It  has  been  stated  on  the  manufac¬ 
turer’s  drug  index  card  and  frequently 
in  the  literature  (Refs.  15  through  18) 
that  PIROMEN  is  non-anaphylactogenic. 
While  classical  anaphylactic  responses 
are  rarely  seen  in  animals  following 
PIROMEN  administration,  the  specific 
research  efforts  to  produce  such  re¬ 
sponses  have  been  few.  Extensive  work 
with  other  endotoxin  preparations  have 
shown  varying  degrees  of  antigen  activi¬ 
ties  of  even  highly  purified  lipopolysac- 
charides.  In  fact,  the  question  is  often 
raised  as  to  the  role  of  hypersensitivity 
reactions  to  endotoxin  in  the  genesis  of 
the  biological  effects  (Ref.  11).  Thus, 
this  theoretical  danger  should  not  be 
lightly  dismissed.  A  more  specific  related 
example  is  the  Schwartzman  reaction, 
frequently  demonstrable  in  laboratory 
animals  following  endotoxin  usage.  Itie 
mechanism  is  still  not  completely  under¬ 
stood.  but  its  appearance  is  related 
closely  to  such  factors  as  the  route  of  ad¬ 
ministration  and  the  exact  timing  of  in¬ 
oculation.  The  clinical  use  of  PIROMEN 
in  humans  follows  no  set  pattern  of  route 
or  timing.  It  thus  is  possible  that  certain 
combinations  could  lead  to  dangerous 
immunological  reactions  in  man. 

Considerable  evidence  exists  that  there 
is  a  relationship  between  lesions  pro¬ 
duced  by  endotoxin  and  the  circulating 
levels  of  alpha  adrenergic  amines  (levar- 
terenol  and  epinephrine) .  The  patho¬ 
genic  potential  of  endotoxin  is  enhanced 
by  higher  blood  levels  <rf  these  amines 
(Ref.  12).  These  effects  of  endotoxin 
bring  into  serious  question  the  recom¬ 
mendation  (package  insert)  for  the  use 
of  epinephrine  to  treat  high -dose 
PIROMEN-induced  asthma. 

Finally,  it  should  be  noted  that  suscep¬ 
tibility  to  endotoxin  in  laboratory  ani¬ 
mals  can  vary  with  genetic  type  and  that 
certain  disease  states  in  humans,  such  as 
liver  disease,  can  increase  susceptibility 
to  effects  of  endotoxin,  and  that  fever  in¬ 
duction  in  man  by  any  mechanism  al¬ 
ways  has  been  ass(x;iated  with  dangerous 
reactions  (Refs.  1,  13,  and  14) . 

b.  Available  data — (1)  Effectiveness. 
Twenty-six  published  studies  were  iden¬ 
tified  by  the  Panel  as  dealing  with  the  ef¬ 
fectiveness  of  PIROMEN  in  human  dis¬ 
ease  states.  A  summary  of  these  is  pre¬ 
sented  in  tabular  form  in  a  supplement  to 
the  Panel  report  (Ref.  50) .  Excluded  are 
individual  case  reports  and  those  deal¬ 
ing  with  the  use  of  PIROMEN  as  a  test 
of  pituitary  and  bone  marrow  reserve. 

Of  these  studies,  the  vast  majority  are 
uncontrolled  compilations  of  treated 
cases,  performed  between  1949  and  1955. 
The  majority  of  the  uncontrolled  studies 
indicate  some  possible  degree  of  effec¬ 
tiveness  but  valid  interpretation  is  lim¬ 


ited  not  only  by  the  lack  of  placebo  con¬ 
trols,  but  also  by  the  lack  of  precise 
methods  of  evaluation,  considerable 
variations  in  dosage,  route,  and  schedul¬ 
ing  of  inoculations,  lack  of  consistent 
definition  of  cases,  and  insuflBcient  num¬ 
bers  in  many  of  the  disease  categories. 

The  report  of  Guy  and  Green  (Ref.  19) 
employed  saline  placebo  controls.  Judged 
by  present-day  standards,  the  study  was 
flawed  in  respect  to  its  randomization 
procedure,  inadequacy  of  the  crossover 
technique,  type  and  timing  of  followup, 
and  method  eff  statistical  analysis.  It  also 
should  be  noted  that  currently  accept¬ 
able  modes  of  therapy  were  not  used  in 
either  control  or  experimental  groups. 
Nonetheless,  a  real  attempt  at  a  blind 
study  was  made,  and  the  results  were 
suggestive  of  effectiveness  with  respect 
to  chronic  recurrent  atopic  eczema:  of 
15  patients  treated  with  placebo,  2  im¬ 
proved,  8  showed  no  change  and  5  be¬ 
came  worse.  Of  28  patients  treated  with 
PIROMEN,  17  improved,  7  showed  no 
change  and  4  became  worse. 

Samter  and  Kofoed  (Ref.  31)  also  con¬ 
ducted  a  double-blind  controlled  trial 
but  recipients  in  this  case  were  patients 
with  rhinitis,  bronchial  asthma  and 
urticaria.  Of  19  patients  treated  with 
subcutaneous  (SC)  PIROMEN,  8  im¬ 
proved,  7  showed  no  change  and  4  be¬ 
came  worse.  Of  19  placebo  patients,  6 
improved.  9  showed  no  change  and  4  be-- 
came  worse.  The  authCH's  concluded  that 
the  clinical  effectiveness  of  the  product 
was  not  superior  to  a  placebo  containing 
its  diluent  M/6  molar  sodium  lactate. 

The  article  by  Welsh  and  Ede  (Ref.  16) 
describes  the  results  in  1,037  subcutane¬ 
ously  treated  cases  of  various  dermatoses 
and  compares  them  with  patients  on 
therapeutic  regimens  without  PIRO¬ 
MEN.  The  effects  are  quite  impressive 
numerically  with  respect  to  infectious 
eczematoid  dermatitis,  atopic  dermatitis, 
urticaria,  angioneurotic  edema  and  cmi- 
tact  dermatitis.  Little  benefit  was  noted 
in  a  variety  of  other  inflammatory,  in¬ 
fectious  and  miscellaneous  skin  condi¬ 
tions.  Unfortunately,  it  is  impossible  to 
determine  from  the  article  what  the  con¬ 
trols  were,  how  they  were  selected,  or  how 
they  were  evaluated. 

The  vast  majority  of  disease  condi¬ 
tions  studied  are  all  subject  to  spon¬ 
taneous  variations  and  also  exemplify 
the  “well  known  tendency  of  allergic  pa¬ 
tients  to  respond  favorstoly  but  tempo¬ 
rarily  to  any  new  and  dramatic  treat¬ 
ment”  (Ref.  22).  Thus,  the  uncontrolled 
studies,  despite  their  number,  provide 
little  if  any  basis  for  the  scientific  eval¬ 
uation  of  effectiveness.  Negative  results, 
however,  may  have  some  inferential 
value.  Besides  the  negative  double-blind 
study  (Ref.  31) ,  asthma  in  general,  fared 
less  well  than  allergic  dermatoses  in  the 
uncontrolled  studies.  In  the  coie  instance 
in  which  systematic  measures  oi  respira¬ 
tory  capacity  were  made,  no  significant 
responses  to  PIROMEN  were  uncovered 
(Ref.  28) . 

One  interesting  possible  use  of  PIRO¬ 
MEN  is  in  familial  cold  urticaria,  a  rela¬ 
tively  rare  condition  with  an  autosomal 
dominant  inheritance  pattern.  The  prior 
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administration  of  PIROMEN  in  rela¬ 
tively  large  intravenous  amoimts  (38  and 
25  micrograms)  in  two  patients  pre¬ 
vented  the  development  of  urticaria  after 
subsequent  exposure  to  cold  (Ref.  48). 
The  mechanism  for  tiiis  action  is  un¬ 
known. 

Since  effectiveness  could  not  be  regu¬ 
larly  demonstrated,  it  follows  that  no 
logical  route  and  dosage  of  PIROMEN 
can  be  established.  It  is  interesting  that 
investigators  are  almost  evenly  divided 
on  the  question  of  whether  a  dosage 
sufficient  to  produce  fever  is  necessary 
for  therapeutic  action.  In  only  rare  in¬ 
stances  was  temperature  actually  meas¬ 
ured,  the  criteria  most  often  employed 
being  chills  and/or  subjective  feelings  of 
warmth.  Since  PIROMEN  is  now  recom¬ 
mended  as  “adjunct”  therapy,  it  is  im¬ 
portant  to  recognize  that  the  studies  re¬ 
ferred  to  were  conducted  17  to  25  years 
ago.  Many  did  not  use  steroids  for  rou¬ 
tine  therapy,  while  others  used  forms  of 
steroid  therapy  which  were  not  as  effec¬ 
tive  as  they  are  currently.  Thus  the  al¬ 
leged  effectiveness  of  PIROMEN  in  com¬ 
parison  to  standard  forms  of  therapy 
might  well  be  less  today. 

A  large  section  of  the  manufacturer’s 
presentation  is  devoted  to  the  use  of 
PIROMEN  in  the  assessment  of  bone 
marrow  and  pituitary  reserve.  There  are 
adequate  data  to  support  this  (Refs.  5 
through  9,  42  and  43),  but  it  should  be 
clearly  noted  that  these  are  diagnostic 
procedures  performed  on  an  experimen- 
tai  basis. 

It  also  appears  that  PIROMEN  is  not 
used  alone,  but  rather  as  part  of  a  bat¬ 
tery  of  tests,  no  single  one  of  which  is 
taken  as  a  sole,  valid  indicator. 

A  variety  of  laboratory  animal  data 
are  available  on  possible  beneficial  ac¬ 
tions  of  PIROMEN  such  as  wound  heal¬ 
ing  and  nervous  system  regeneration. 
While  such  data  stimulated  early  human 
trials  on  multiple  sclerosis  (Ref.  37)  and 
duodenal  ulcer  (Ref.  38) ,  current  indica¬ 
tions  for  PIROMEN  usage  are  primarily 
allergic  and  dermatologic  and  have  no 
direct  relationship  to  model  systems  in 
lower  animals. 

(2)  Safety.  A  summary  of  human  trials 
and  possible  adverse  effects  is  presented 
in  tabular  form  in  a  supplement  to  the 
Panel  report  (Ref.  50),  including  studies 
from  the  effectiveness  summary  plus 
pituitary  assessment  and  individual  case 
report  data.  As  indicated,  over  2,000  per¬ 
sons  are  reported  in  the  literature  to 
have  received  PIROMEN  inoculations. 
A  considerable  variation  in  reported  ad¬ 
verse  or  side  effects  from  study-to-study 
can  be  noted.  Analysis  is  made  difficult 
because  many  of  the  studies  do  not  spec¬ 
ify  precise  details  of  dosage,  timing,  or 
route  of  administration,  nor  how  adverse 
effects  were  sought. 

Three  deaths  were  temporally  associ¬ 
ated  with  PIROMEN  administration.  The 
case  reported  by  Walton  and  Elliot  (Ref, 
35)  occurred  in  a  young  woman  with  a 
previous  history  of  severe  asthma,  psy¬ 
chologic  instability  and  aspirin  sensitiv¬ 
ity.  Her  fourth  hospital  admission  was 
characterized  by  less  severe  asthma,  and 


she  was  started  on  a  course  of  intra¬ 
venous  PYROMEN.  Following  her  last 
(7th)  dose  she  developed  a  severe  at¬ 
tack,  required  epinephrine  and  amino- 
phylline,  and  died  suddenly  1  hour  and 
25  minutes  following  the  intravenous 
PYROMEN.  The  case  reported  by  Wit- 
tich  (Ref.  32)  was  an  adult  male  with 
a  longstanding  history  of  severe  asthma. 
He  had  been  hospitalized  in  status 
asthmaticus,  was  nonresponsive  to  ACTH 
and  cortisone,  and  a  course  of  PIROMEN 
therapy  was  initiated.  He  became  worse 
after  three  or  four  inoculations,  and  ex¬ 
pired  2  days  later.  The  report  by  Lonsen 
and  Liebert  (Ref.  34)  was  that  of  a  52- 
year-old  general  paretic  who  was  suffer¬ 
ing  from  cord  bladder.  “Very  shortly” 
after  the  first  intravenous  PIROMEN 
injection  the  patient  developed  a  high 
temperature  that  persisted,  the  nonpro¬ 
tein  nitrogen  rose  markedly,  and  the  pa¬ 
tient  expired  10  days  later.  Other  deaths 
have  been  reported  during  the  course  of 
PIROMEN  therapy,  but  these  occurred 
in  severely  ill  patients  with  malignant 
hypertension  and  bore  no  patterns  of 
timing  or  associated  symptoms  which 
could  be  related  to  PIROMEN  (Refs.  40 
and  41). 

A  pattern  suggestive  of  asthma  hyper¬ 
reactivity  can  be  noted.  One  death  was 
seen,  and  in  one  instance  an  asthma  at¬ 
tack  occurred  in  a  person  with  no  prior 
asthma  history  (Ref.  24) . 

A  number  of  precipitations  of  asth¬ 
matic  attacks  in  prior  asthmatics  were 
seen  (Refs.  21  through  23,  25,  and  32). 
On  the  basis  of  available  descriptions 
these  were  not  severe  and  were  easily 
controlled.  The  one  study  employing  ven¬ 
tilatory  tests  showed  no  change  follow¬ 
ing  PIROMEN  (Ref.  28). 

Two  studies  (Refs.  24  and  26)  noted 
possible  bleeding  tendencies  as  inciden¬ 
tal  observations.  Extensive  laboratory  de¬ 
terminations,  including  bleeding  and 
clotting  times,  platelet  and  reticulocyte 
counts,  and  vitamin  C,  calcium  and  phos¬ 
phorus  levels  were  performed:  while  all 
were  within  normal  limits,  no  specific 
studies,  both  before  and  after  PIROMEN 
inoculation,  were  performed,  thus  no 
slight  to  moderate  effects  could  be  de¬ 
termined  (Ref.  24) . 

The  two  patients  reported  with  shock¬ 
like  effects  had  been  on  PIROMEN  for 
several  months  without  reactions.  A  sin¬ 
gle  intravenous  dose  of  4  micrograms  was 
followed  in  a  few  minutes  by  faintness, 
pallor,  tachycardia,  sweating,  nausea, 
abdominal  pain  and  “other  signs  of 
shock.”  Each  recovered  without  support¬ 
ive  treatment  and  received  no  subsequent 
PIROMEN  therapy.  This  prompted  the 
authors  to  state  that, 

PIROMEN  Is  said  to  be  nonanaphylactogenic, 
but  these  two  cases  suggest  caution  in  Its 
use  after  an  Interval  from  previous  treatment 
(Ref.  22). 

Other  reactions  noted  included  devel¬ 
opment  of  ectopic  beats  in  those  with 
previous  myocardial  damage  (Ref.  32), 
symptoms  suggestive  of  possible  avita¬ 
minosis  B  and  C  in  four  patients,  and 
mental  disturbances  in  previously 
depressed  patients  (Ref.  24). 


The  most  common  effects  were  “con¬ 
stitutional  reactions”  of  fever,  headache, 
malaise,  chills,  muscle  aches  and  nausea. 
These  were  mostly  mild  and  transient, 
only  on  rare  occasion  causing  sufficient 
discomfort  to  induce  lack  of  cooperation 
from  the  patient.  These  effects  were  seen 
almost  exclusively  after  intravenous  ad¬ 
ministration  of  PIROMEN.  It  was  specifi¬ 
cally  noted  by  several  investigators  that 
no  correlation  could  be  found  between 
dosage  level  and  likelihood  of  reaction. 
Reaction  has  been  noted  after  as  little  as 
0.5  microgram  and  not  seen  after  doses 
as  high  as  50  micrograms.  No  systematic 
evidence  is  available  as  to  whether  reac¬ 
tions  consistently  occur  in  the  same  per¬ 
sons. 

Areas  of  deficiency  in  human  safety 
data  include: 

(i)  Systematic  long-term  evaluation. 
Most  studies  are  short-term,  and  what¬ 
ever  laboratory  data  are  available  have 
been  collected  after  the  initial  inocula¬ 
tion. 

(ii)  Relatively  few  attempts  to  investi¬ 
gate  alteration  of  immunologic  response 
in  humans.  In  one  study  no  dermal  hy¬ 
persensitivity  could  be  found  after  re¬ 
peated  PIROMEN  inoculations,  and 
there  was  no  influence  on  ragweed  sen¬ 
sitivity  (Ref.  31),  the  only  specific  at¬ 
tempt. 

(iii)  Lack  of  controlled  studies.  It 
should  be  realized  that  controlled  stud¬ 
ies  are  necessary  not  only  for  effective¬ 
ness  determinations,  but  also  to  accu¬ 
rately  assess  induced  complications  as  in¬ 
dicated  in  the  general  findings. 

Extensive  animal  studies  have  been 
conducted  with  this  product.  Additional 
animal  studies  can  be  foimd  in  the  liter¬ 
ature:  these  studies  are  consistent  with 
the  articles  presented.  In  particular,  de¬ 
tailed  pathologic  studies  have  been  per¬ 
formed  (Ref.  44). 

Studies  in  a  variety  of  animals  show 
that  relatively  high  doses  are  needed  for 
obvious  danger  signs  to  appear.  Rela¬ 
tively  few  studies  of  long-term,  repetitive 
doses  have  been  performed,  and  rela¬ 
tively  few  have  been  specifically  designed 
to  search  for  abnormal  immunologic  re¬ 
actions,  although  failure  to  induce  ana¬ 
phylaxis  in  guinea  pigs  has  been  specifi¬ 
cally  noted  (Ref.  31). 

TTie  manufacturer’s  presentation 
states  that  the  LD-50  of  PIROMEN  in 
laboratory  animals  is  in  the  area  of 
70,000  micrograms/kilogram,  whereas 
the  highest  dosage  reported  as  having 
been  given  to  humans  is  50  micrograms 
total  dose;  This  should  be  tempered  by 
the  realization  that  the  LiE>-50  is  the  dose 
at  which  one-half  of  the  animals  die, 
hardly  an  endpoint  useful  for  clinical 
considerations.  The  dose-response  curve 
is  characteristically  S-shaped,  thus  the 
dose  that  would  kill  1  of  1,000  animals 
cannot  be  extrapolated.  Furthermore, 
human  sensitivity  to  endotoxin  is  higher 
than  that  of  many  animals.  Thus  the 
ratio  between  toxic  and  therapeutic  ef¬ 
fects  may  be  less  than  generally  sup¬ 
posed. 

c.  Labeling.  On  the  basis  of  the  preced¬ 
ing  discussion,  it  is  clear  that  the  pack- 
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age  insert  and  drug  index  cards  contain 
several  statements  which  are  misleading 
and  not  in  accord  with  the  weight  of 
scientific  evidence. 

d.  Benefit-to-risk  considerations.  Pre¬ 
cise  risk  rates  for  PIROMEN  cannot  be 
determined  because  of  the  lack  of  sys¬ 
tematic  reporting  and  controlled  trial 
methodology.  It  is  recognized  that  the 
association  of  adverse  clinical  symptoms 
with  drug  administration  does  not  imply 
a  cause  and  effect  relationship.  In  the 
case  of  PIROMEN  it  can  be  noted  that 
the  deaths  occurred  in  those  with  pre¬ 
existing  illnesses  whose  deaths  may  have 
had  only  a  coincidental-  relationship  to 
PIROMEN  administration.  Risk  determi¬ 
nations  in  the  case  of  PIROMEN  are 
therefore  largely  judgmental,  based  on 
indirect  features  of  timing,  biological 
plausibility,  and  consistency  of  relation¬ 
ship.  “Substantial”  direct  evidence  of 
either  safety  or  the  lack  of  it  cannot  be 
found. 

With  these  considerable  limitations  in 
mind,  the  Panel  considers  that: 

(1)  Risk  definitely  outweighs  benefit 
in  the  condition  of  bronchial  asthma 
since  an  association  of  adverse  effects 
to  PIROMEN  has  been  found  without 
concomitant  benefit. 

(2)  Risk-to-benefit  ratios  in  the  con¬ 
ditions  generally  categorized  as  “atopic 
dermatitis”  are  indeterminate.  Neither 
component  can  be  accurately  weighed. 
Considerations  are: 

fi)  Effectiveness  data  are  not  consist¬ 
ent.  While  data  of  studies  suggest  a 
measurable  degree  of  effectiveness,  ad¬ 
vocacy  of  PIROMEN  as  “adjunct”  ther¬ 
apy  based  on  treatment  schedules  of 
many  years  ago  gives  rise  to  questions 
of  its  current  usefulness.  No  indication 
is  present  that  the  use  of  PIROMEN  has 
significant  (or  any)  modem  day  sup¬ 
port  from  the  medical  practice  or  scien¬ 
tific  communities: 

(ii)  Calculation  of  risk  required  a  de¬ 
nominator  of  total  persons  receiving  the 
product,  available  in  the  case  of  PIRO¬ 
MEN.  only  by  tabulating  numbers  in¬ 
oculated  from  a  variety  of  published 
literature  reports.  This  amounts  to  some¬ 
what  more  than  2,000  recipients,  of  which 
approximately  one-half  received  the  in¬ 
oculation  intravenously.  Even  in  the 
absence  of  any  reported  ill  effects,  on  a 
statistical  basis  a  mortality  rate  of 
1 : 1 .000  following  intravenous  inoculation 
cannot  be  excluded.  Of  the  deaths  re¬ 
ported.  one  could  be  plausibly  consid¬ 
ered  to  have  a  possible  causal  relation¬ 
ship  to  the  administration  of  PIROMEN. 
While  no  such  causal  relationship  can 
be  proven,  it  further  indicates  that  the 
passibility  of  mortality  rates  of  1:1.000 
cannot  be  ignored. 

(3)  Risk  outweighs  benefits  in  all  other 
conditions  of  possible  therapeutic  use 
since  no  evidence  of  benefit  is  present. 

(4)  Risk-to-benefit  ratio  in  the  in¬ 
stances  of  the  use  of  PIROMEN  as  a 
diagnostic  test  for  pituitary  or  bone  mar¬ 
row  reserve  is  difficult  to  assess,  since  it 
is  not  a  commonly  used  procedure  and 
outcome  is  so  heavily  w’eighed  by  the 
imderlying  disease  condition.  There  are. 


however,  certain  situations  where  the  in¬ 
formation  obtained  may  be  pertinent  to 
the  management  of  the  condition. 

4.  Conclusions — a.  Critique.  Federal 
regulations  have  clearly  specified  the 
responsibility  of  the  manufacturer  in  the 
presentation  of  information  to  the  Pood 
and  Drug  Administration:  to  provide  all 
information,  favorable  and  unfavorable, 
pertinent  to  an  evaluation  of  the  safety, 
effectiveness  and  labeling  of  his  product. 
In  this  light  it  is  interesting  to  examine 
the  Panel  tabulation  appearing  as  a  sup¬ 
plement  to  the  report  (Ref.  50),  which 
summarizes  the  literature  review  in  re¬ 
spect  to  whether  the  articles  have  been 
specifically  included  in  the  manufac¬ 
turer’s  presentation  or  not.  With  respect 
to  the  second  category  (those  articles 
included  as  references  in  the  package 
insert),  it  should  be  explained  that  the 
lack  of  effectiveness  or  possible  adverse 
reactions  were  not  themselves  mentioned 
in  the  insert,  rather,  the  article  title  was 
given.  Thus  a  physician  would  have  to 
actually  review  each  one  to  learn  of  the 
adverse  effects  or  lack  of  effectiveness 
noted  in  these  reports.  One  exception  is 
the  mention  in  the  package  insert  of 
asthma  induction  in  a  person  without 
a  previous  history  of  asthma  attacks. 
In  this  instance  the  specific  reference  is 
not  presented. 

The  third  category  (those  literature 
references  not  presented  as  direct  en¬ 
closures  or  referred  to  in  the  package 
insert),  was  found  after  a  completely 
routine  library  search.  No  specific  mod¬ 
ern  computer  aids  were  used  in  the 
search.  References  to  these  articles  could 
also  be  found  in  the  bibliographies  at¬ 
tached  to  submitted  review  articles.  Thus 
in  a  purely  technical  sense  all  informa¬ 
tion  could  have  been  obtained  from  the 
manufacturer’s  presentation. 

A  clear  progression  is  noted,  with  the 
literature  presented  by  the  manufacturer 
show'ing  favorable  results  while  those  not 
referenced  showing  less  impressive  effec¬ 
tiveness  data  and  suggestions  of  danger. 
It  is  noteworthy  that  one  of  the  double¬ 
blind  controlled  studies  (Ref.  31)  which 
indicated  lack  of  effectiveness  of  PIRO¬ 
MEN  and  is  not  referred  to,  has  a  foot¬ 
note  stating  that  the  work  was  financially 
supported  by  the  manufacturer.  Presum¬ 
ably,  Travenol  Laboratories  might  have 
had  reason  to  become  aware  of  the  data. 

The  manufacturer’s  presentation  does 
not  include  any  Information  on  sales  vol¬ 
ume  or  any  other  measure  to  indicate 
how  extensive  the  use  of  PIROMEN  is. 
This  lack  of  information  has  important 
bearings  on  both  safety  and  effectiveness 
considerations  since : 

(1)  It  is  impossible  to  evaluate  even 
crudely  the  absence  of  reported  adverse 
effects  in  recent  years,  i.e.,  1960  to  pres¬ 
ent.  Conceivably  this  could  mean  that 
very  little  PIROMEN  has  been  used. 

(2)  The  diseases  for  which  PIROMEN 
is  advocated  have  not  significantly  de¬ 
creased  over  time;  if  the  drug  is  in  fact 
useful,  one  would  expect  some  evidence 
for  continued  widespread  prescribing  by 
practicing  physicians. 

Since  no  pertinent  survey  data  were 
submitted,  no  conclusive  answers  are 


available.  A  useful  Indirect  measure, 
however,  is  the  extent  to  which  PIRO¬ 
MEN  is  advocated  in  standard  medical 
textbooks.  The  following  Is  a  survey  of 
randomly  selected  material  from  a  uni¬ 
versity  medical  library: 

(i)  PIROMEN  is  not  mentioned  or  ref¬ 
erenced  as  a  possible  therapeutic  agent 
in: 

“Andrew’s  Diseases  of  the  Skin,”  1971; 
Goodman  and  Gilman,  “The  Pharmaco¬ 
logical  Basis  of  Therapeutics,”  1970; 
“Merck  Manual,”  12th  Ed.«  1971;  Fitz¬ 
patrick  et  al.,  “Dermatology  in  General 
Medicine,”  Current  Therapy,  1973;  Criep, 
L.,  editor,  “Dermatologic  Allergy:  Im¬ 
munology,  Diagnosis,  Management.” 
1967;  Sherman,  W.,  editor,  “Hypersensi¬ 
tivity:  Mechanisms  and  Management,” 
1968;  Swineford,  O.,  editor,  “Asthma  and 
Hay  Fever,”  1971. 

(ii)  PIROMEN  is  mentioned  directly 
or  indirectly  in  three  publications: 

“Medical  Letter,”  Vol.  11,  1969.  Al¬ 
though  PIROMEN,  typhoid  vaccine,  and 
other  fever-inducing  agents  stimulate 
ACTH  secretion,  they  are  less  effective 
than  ACTH  or  corticosteroids  in  the 
treatment  of  allergic  disorders.  Most 
“Medical  Letter”  consultants  believe  that 
PIROMEN  has  no  place  in  contemporary 
therapeutics. 

Kendig,  E.  L.,  editor,  “Disorders  of  the 
Respiratory  Tract  in  Children,”  1969. 
Sometimes  respiratory  bacterial  vaccines 
and  extracts  are  also  used  for  nonspecific 
protein  effect,  as  were  typhoid  and  per¬ 
tussis  vaccines,  sterile  milk,  snake  venom 
and  autohemotherapy  injections  some 
years  ago.  The  efficacy  of  these  agents 
has  never  been  conclusively  proved  by 
controlled  studies.  The  same  is  true  for 
injections  of  precipitated  sulfur  extracts 
of  Rhus  querci folia  (Anergex),  bacterial 
pyrogens  (PIROMEN)  and  ethylene  di¬ 
sulfonate. 

Sheldon,  Lovell  and  Mathews,  “A  Man¬ 
ual  of  Clinical  Allergy,”  1967.  Typhoid 
vaccine  and  other  forei^  proteins  prob¬ 
ably  stimulated  the  pituitary  adrenal 
axis  and  have  been  largely  supplanted  by 
treatment  with  the  corticosteroids  them¬ 
selves. 

b.  Recommendations.  It  is  recom¬ 
mended  that  this  product  be  placed  in 
Category  IIIB  and  that  the  appropriate 
license (s)  be  revoked  for  the  following 
reasons : 

(1)  There  is  no  substantial  evidence  of 
safety  or  effectiveness. 

(2)  'There  is  no  evidence  presumptive 
of  safety. 

(3)  If  PIROMEN  is  to  be  used  to  eval¬ 
uate  the  adrenal-pituitary  axis  or  bone 
marrow  reserve,  these  new  functions  re¬ 
quire  evaluation  as  a  new  biological. 
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Conclusions  and  Recommendations  Sub¬ 
mitted  BY  THE  Panel  to  the  Commis¬ 
sioner 

On  the  basis  of  data  in  the  manufac¬ 
turers’  submissions  and  extensive  survey 
of  the  medical  literature,  the  Panel  con¬ 
cludes  that  safety,  according  to  current 
criteria,  has  not  been  demonstrated  for 
any  product  reviewed.  However,  the 
Panel  finds  that  for  the  six  products 
classified  by  the  Panel  as  Category  IIIA 
products,  there  is  reasonable  inference 
of  safety  to  permit  continued  licensure 
while  further  studies  concerning  safety 
and  effectiveness  are  conducted  and 
evaluated.  The  following  conclusions  and 
recommendations  are  applicable  to  the 
six  products: 

1.  Inadequate  data  to  determine  safety 
and  efficacy,  a.  Certain  bacteria  and  their 
derivatives  which  normally  inhabit  the 
respiratory  tract  were  thought  to  cause 
secondary  bacterial  infections  during 
acute  respiratory  disease  and  primary 
respiratory  disease  or  ‘‘bacterial  allergy,” 
Other  bacteria,  cultured  from  specific 
lesions,  such  as  abscesses,  were  thought 
to  cause  this  problem.  These  factors 
often  were  the  only  reason  for  selecting 
the  bacteria  and  their  derivatives  to  pro¬ 
duce  ‘‘bacterial  vaccines  and  bacterial 
antigens  with  no  U.S.  standard  of  po¬ 
tency.” 

b.  Safety  and  effectiveness  of  the  prod¬ 
ucts  rest  largely  upon  information,  in  the 
form  of  anecdotes  and  results  of  infor¬ 
mal  studies,  which  were  collected  during 
the  long  years  of  use  of  the  products. 

c.  For  some  products,  identification 
and  quantitation  of  the  components  in 
the  final  product  are  lacking. 

d.  Evidence  of  lot-to-lot  comparability 
(either  by  composition  or  fvmction)  for 
each  product  is  incomplete  or  absent. 

e.  The  indications  for  uses  of  the  prod¬ 
ucts  are  not  clearly  defined.  Routes  of 
administration  and  dosages  (especially 
for  children)  are  not  based  upon  recog¬ 
nizable  criteria.  Generally,  dosage  is  de¬ 
termined  by  trial  and  error.  In  addition. 
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toxic  reactions  are  often  attributed  to 
overdosage. 

Accordingly,  the  Panel  recommends 
that  additional  data  be  obtained  from 
controlled  studies  conducted,  as  recom¬ 
mended  by  the  Panel,  in  parallel  with 
continued  use  of  the  product. 

They  recommended  the  following  test¬ 
ing  schedule : 

(1)  The  manufacturer  should  be 
granted  6  months  in  which  to  file  with 
FDA,  a  notice  of  intent  to  imdertake 
studies  designed  to  identify  the  compo¬ 
nents  in  the  final  product(s) .  Such  stud¬ 
ies  should  be  completed  in  a  period  not  to 
exceed  1  year  from  the  date  of  filing  with 
FDA  the  notice  of  intent  to  undertake 
the  required  studies. 

(2)  An  additional  like  time  period  (1 
year)  shall  be  allowed  for  the  quantifica¬ 
tion  of  the  components  in  the  final 
product  (s). 

(3)  If  the  manufacturer  fails  to  comply 
with  this  schedule,  the  product (s)  shall 
be  removed  from  the  market. 

(4)  Within  1  year  after  the  compo¬ 
nents  in  the  final  product(s)  have  been 
identified  and  quantified,  the  manufac¬ 
turer  shall  design  and  submit  to  FDA, 
for  acceptance,  a  protocol  for  a  clinical 
study. 

(5)  The  proposed  conduct  of  the 
clinical  study  shall  be  in  conformity  with 
existing  regulations  and  the  recom¬ 
mendations  of  the  Panel. 

(6)  A  final  report  of  the  clinical  study 
shall  be  completed  within  3  years  of  the 
date  of  acceptance  of  the  protocol  by 
PDA. 

(7)  Extension  or  abrogation  of  all  of 
the  cited  time  limits  may  be  granted  or 
withdrawn  at  the  discretion  of  FDA. 

2.  Streptococci.  The  Panel  concluded 
that  Group  A  beta  hemolytic  strepto¬ 
cocci,  alone  or  in  combination,  in  bac¬ 
terial  vaccines  and  bacterial  antigens  are 
unacceptably  hazardous. 

Accordingly,  they  recommend  that 
Group  A  streptococci  and  its  derivatives 
be  removed  from  licensed  products. 

3.  Bacteriophage.  The  Panel  is  con¬ 
cerned  about  the  possible  adverse  effects 
of  long-term  parenterally  administered 
bacteriophage,  live  or  killed. 

Accordingly,  they  recommend  that 
phages  be  identified  and  removed  in  the 
initial  steps  of  the  manufacturing  process 
of  licensed  products,  insofar  as  it  is 
technically  feasible. 

4.  Labeling.  Labeling  of  products  was 
found  to  be  uniformly  deficient  and  un¬ 
acceptable. 

Accordingly,  the  Panel  recommends 
that  labeling  be  modified  to  conform  to 
current  FDA  requirements  and  include 
a  patient  information  insert. 

The  Commissioner’s  Response  to  the 
Panel’s  Recommendations 

The  Commissioner  is  responding  to 
the  Panel’s  recommendations  as  fol¬ 
lows: 

1.  The  Panel  recognized  that  a  num¬ 
ber  of  their  recommendations  for  fur¬ 
ther  studies  may  be  beyond  the  capa¬ 
bility  of  some  of  the  manufacturers  in¬ 
volved.  Consequently  they  recom¬ 


mended  that  the  Federal  Government 
undertake  and  sponsor  some  of  the  re¬ 
quired  studies. 

The  Commissioner  acknowledges  the 
potential  benefit  to  the  public  health 
from  additional  studies  regarding  bac¬ 
terial  vaccines  and  antigens.  As  noted 
by  the  Panel,  the  Commissioner  antici¬ 
pated  that  it  may  be  desirable  for  the 
Federal  Government  to  sponsor  such 
studies  as  so  provided  in  §  601.25(h)  (1). 

The  Commissioner  hereby  solicits 
comments  on  the  expenditure  of  Fed¬ 
eral  funds  for  the  study  of  these  prod¬ 
ucts.  These  studies  would  be  designed 
to  determine  if  any  products  reviewed 
by  the  Panel  are  effective  for  unidenti¬ 
fied  segments  of  the  population,  a  hy¬ 
pothesis  suggested  by  some  of  the  anec¬ 
dotal  information  available  to  the 
Panel.  When  the  fiiml  order  is  pub¬ 
lished,  the  Commissioner  will  notify  ap¬ 
propriate  agencies  so  that  such  studies 
may  be  considered  and  priorities 
assigned. 

2.  The  Commissioner  notes  the  Panel’s 
views  of  the  eventual  need  to  replace 
thimerosal  as  a  preservative  in  biological 
products.  This  problem  is  of  major  con¬ 
cern  primarily  with  skin  test  products 
which  are  inoculated  intradermally  and 
where  thimerosal-induced  p>ositive  skin 
reactions  may  interfere  with  an  accurate 
diagnostic  reading.  However,  there  is  no 
evidence  that  thimerosal  affects  either 
the  safety  or  the  effectiveness  of  bacterial 
or  viral  vaccines.  ’These  products  are  gen¬ 
erally  inoculated  subcutaneously  and  re¬ 
actions  have  presented  little  if  any  prob¬ 
lem.  The  Commissioner  recognizes  that 
there  are  only  a  few  preservatives  that 
have  been  foimd  to  be  safe  and  effective 
for  use  in  injectable  biological  products. 
Other  substances,  frequently  employed 
as  preservatives  in  nonbiological  prod¬ 
ucts,  are  unacceptable  because  of  inter¬ 
actions  with  the  proteinaceous  compo¬ 
nents  of  biologicals  and  because  they 
may  also  be  sensitizing.  Due  to  these 
problems,  extensive  research  is  required 
to  demonstrate  the  propriety  of  the  new 
preservative  in  each  biological  product. 
’Therefore,  when  other  preservatives  are 
showm  to  be  safe  and  effective  in  ongoing 
studies  of  biological  products,  regulations 
proposing  their  use  in  place  of  thimerosal 
will  be  considered. 

3.  ’The  Panel  recommended  that  a 
study  designed  to  establish  guidelines  for 
chronic  toxicity  testing  in  animal^  be 
imdertaken. 

Tho  Commissioner  recognizes  this 
problem.  In  the  Federal  Register  of  July 
15, 1977  (42  FR  36490)  and  November  19, 
1976,  (41  FR  51206),  the  Commissioner 
proposed  new  rules  governing  periodic 
.reporting  of  data  on  animal  toxicity  test¬ 
ing  on  IND  drugs  and  good  laboratory 
practices,  respectively.  Issues  relating  to 
long-term  testing  in  animals  will  be  the 
subject  of  further  study  both  within  the 
agency  and  in  various  outside  scientific 
forums  as  the  opportunity  become  avail¬ 
able. 

4.  The  Panel  recommended  that  Group 
A  streptococcus  and  its  derivatives  be  re¬ 


moved  from  all  bacterial  vaccines  and 
antigens. 

The  Commissioner  agrees  with  the 
Panel’s  conclusion  that  Group  A  strepto¬ 
coccal  antigens  in  bacterial  vaccines  and 
antigens  may  induce  dangerous  tissue  re¬ 
actions  in  humans.  Accordingly,  the 
Commissioner  proposes  to  amend  the  bi¬ 
ologies  regulations  by  adding  a  new 
§  610.19  Status  of  specific  products: 
Group  A  streptococcus  to  prohibit  Group 
A  streptococcus  organisms  or  their  de¬ 
rivatives  from  these  biological  products. 

5.  The  Panel  opposed  the  future  use 
of  any  bacterial  vaccine  and  bacterial 
antigen  having  “No  U.S.  Standard  of  Po¬ 
tency.”  They  recommended  that  stand¬ 
ards  of  potency  be  developed,  within  a 
reasonable  period,  for  all  bacterial  prod¬ 
ucts  permitted  to  remain  in  interstate 
commerce. 

The  Commissioner  agrees  with  the 
Panel’s  conclusion.  All  such  products 
have  now  been  reviewed  by  the  Panel. 
Once  the  Panel  report  is  implemented, 
there  will  be  no  licensed  bacterial  vac¬ 
cine  or  bacterial  antigen  for  which  po¬ 
tency  standards  have  not  been  estab¬ 
lished. 

6.  The  Panel  recommended  that,  inso¬ 
far  as  it  is  technically  possible,  bacterio¬ 
phages  be  identified  and  removed  in  the 
initial  manufacturing  process  of  bacter¬ 
ial  vaccines  and  bacterial  antigens. 

The  Commissioner  notes  the  Panel’s 
concerns  regarding  the  possible  adverse 
effects  to  patients  receiving  bacterial 
vaccines  and  bacterial  antigens  contain¬ 
ing  bacteriophages.  He  also  notes  and 
concurs  that  this  risk,  if  any,  is  theoreti¬ 
cal  and  therefore  diflBcult  to  define. 
There  is  no  evidence  that  adverse  reac¬ 
tions  related  to  the  presence  of  bacterio¬ 
phages  have  occurred  in  any  of  hundreds 
of  millions  of  persons  who  have  received 
biologic  products  containing  bacterio¬ 
phages.  In  addition,  man  has  an  enor¬ 
mous  environmental  contact  with  bac¬ 
teriophages.  The  human  intestinal  tract 
harbors  bacteriophages  and  under  cer¬ 
tain  conditions,  bacteriophages  may  be 
present  in  human  blood  and  tissues.  In 
earlier  decades  of  this  century  massive 
doses  of  bacteriophages  have  been  pur¬ 
posely  administered  to  humans  in  an  at¬ 
tempt  to  treat  bacterial  diseases,  and 
more  recently  bacteriophages  have  been 
given  experimentally  in  the  diagnosis  of 
immunologic  disorders.  In  no  instance 
has  there  been  evidence  that  administra¬ 
tion  of  bacteriophages  to  man  or  animals 
has  been  harmful.  It  is  also  recognized 
that  the  detection  and  removal  of  bac¬ 
teriophages  from  these  products  is  sub¬ 
ject  to  great  technical  difficulty  and  may, 
for  some  organisms,  be-  impossible.  Not¬ 
withstanding  these  considerations,  the 
Commissioner  will  encotu^age  research 
efforts  to  detect,  identify,  and,  wherever 
feasible,  to  remove  bacteriophages  from 
the  products.  Bacteriophages  that  are 
not  removed  must  be  demonstrated  to  be 
safe  and,  if  intentionally  included,  effec¬ 
tive. 

7.  The  Panel  recommended  that  bac¬ 
terial  vaccines  and  bacterial  antigens 
with  “No  U.S.  Standard  of  Potency,” 
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which  consist  of  individually  licensed  or¬ 
ganisms,  or  their  derivatives  or  mixtures 
of  organisms  or  their  derivatives,  be 
grouped  into  regulatory  categories,  as 
follows : 

a.  Category  I — Biological  products  de¬ 
termined  to  be  safe  and  effective  and  not 
misbranded  and  should  continue  in  in¬ 
terstate  commerce.  None  of  the  products 
reviewed  were  placed  into  this  category. 
The  Commissioner  agrees  with  the 
Panel’s  findings  and  recommendations 
and  hereby  proposes  to  adopt  its  conclu¬ 
sion.  Comments  and/or  additional  data 
on  this  classification  are  invited. 

b.  Category  II — Biological  products  de¬ 
termined  to  be  unsafe  or  ineffective  or  to 
be  misbranded  and  should  not  continue 
in  interstate  commerce.  Bacterial  Vac¬ 
cine  Diagnostics  manufactured  by  Hpl- 
lister-Stler,  Division  of  Cutter  Labora¬ 
tories,  license  No.  8;  Bacterial  Vaccine 
T-50  Made  Prom  Streptococcus  Pyogenes 
Type  L-8  or  by  prescription,  manufac¬ 
tured  by  Hollister-Stier,  Division  of  Cut¬ 
ter  Laboratories,  license  No.  8;  and  Bac¬ 
terial  Antigen  Made  From  Hemolytic 
and  Nonhemolytic  Streptococci  (Strep¬ 
tococcus  Immunogen,  arthritis  (Bio. 
327) )  manufactured  by  Parke,  Davis  and 
Company,  license  No.  1.  As  previously 
stated.  Group  A  Streptococcus  organisms 
and  their  derivatives,  when  included  in 
any  other  mixed  vaccine  product,  have 
been  found  to  be  unsafe. 

The  Commissioner  agrees  with  the 
Panel’s  findings  and  recommendations 
concerning  these  drugs  and,  in  accord¬ 
ance  with  §§  601.5  and  601.25(f)  (2),  in¬ 
tends  to  publish  a  notice  of  opportunity 
for  hearing  to  revoke  the  licenses  for 
these  products  by  or  before  (.insert  date 
30  days  after  date  of  publication).  In¬ 
terested  persons  may  comment  and/or 
submit  additional  data  in  response  to  the 
notice. 

c.  Category  III  A— Biological  products 
for  which  available  data  are  insufficient 
to  classify  their  safety  and  effectiveness 
but  which  may  remain  in  interstate  com¬ 
merce  pending  completion  of  testing. 
Respiratory  UBA  (UBA-32)  manufac¬ 
tured  by  Eli  Lilly  and  Co.,  license  No.  56; 
Respiratory  B.A.C.  manufactured  by 
Hoffmann  Laboratories,  Inc.,  license  No. 
283;  Staphylococcal  B.A.C.  manufac¬ 
tured  by  Hoffman  Laboratories,  Inc., 
license  No.  ,  283 :  Bacterial  Vaccines 
Mixed  Respiratory  (MRV  or  MRVI) 
manufactured  by  Hollister-Stier,  Divi¬ 
sion  of  Cutter  Laboratories,  license  No. 
8;  Bacterial  Vaccines  for  Treatment, 
Special  Mixtures  containing  only  the 
following  organisms — S  taphylococcus 
(aureus  and  albus),  Streptococcus  (viri- 
dans  and  nonhemolytic)  Diplococcus 
pneumoniae.  Neisseria  catarrhalis,  Kleb¬ 
siella  pneumoniae,  Haemophilus  influen¬ 
zae  manufactured  by  Hollister-Stier, 
Division  of  Cutter  Laboratories,  license 
No.  8;  Staphylococcus  Toxoid  Sclavo 
manufactured  by  Istituto  Sieroterapico 
Vaccinogeno  Toscano  “Sclavo,”  license 
No.  238;  Staphylococcus  Toxoid;  Por- 
malinized:  Dilution  No.  1,  Dilution  No.  2; 
and  Digest-Modified  manufactured  by 
Lederle  Laboratories  Division,  license  No. 
17. 


The  Commissioner  agrees  with  the 
Panel’s  findings  and  recommendations 
concerning  these  drugs  and,  in  accord¬ 
ance  with  §  601.25(f)  (3),  hereby  pro¬ 
poses  that  products  listed  in  Category 
IHA  remain  on  the  market  and  their 
licenses  remain  in  effect  on  an  interim 
basis;  Provided,  That  (1)  Group  A  strep¬ 
tococcal  organisms  and  their  derivatives, 
where  present,  are  removed  (and  license 
applications  amended  accordingly)  and 
(2)  satisfactory  potency  standards  are 
developed  and  acceptable  data  based  on 
scientifically  sound  studies  (as  recom¬ 
mended  in  the  Panel  Report)  be  submit¬ 
ted  to  demonstrate  efficacy  in  humans. 
Such  studies  shall  be  in  accordance  with 
the  Panel’s  recommendations,  as 
amended  below,  and'  §  601.25(h).  Fail¬ 
ure  to  submit  adequate  data,  in  the  form 
of  a  license  amendment,  within  the  spec¬ 
ified  time  will  result  in  the  publication 
of  a  notice  of  an  opportimity  to  revoke 
the  product  license. 

’The  Commissioner  agrees  with  the 
Panel’s  recommendations  for  the  time  for 
completion  of  the  studies,  except  that 
portion  of  the  recommendation  grant¬ 
ing  6  months  following  publication  of 
the  final  order  for  filing  a  notice  of  in¬ 
tent  to  undertake  studies  adequate  and 
appropriate  to  resolve  the  questions 
raised  about  the  product.  ’The  Commis¬ 
sioner  concludes  that  with  the  carefully 
developed  schedule  for  studies  developed 
by  the  Panel,  6  months  is  imnecessary  for 
the  sole  purpose  of  indicating  intent  re¬ 
garding  the  undertaking  of  necessary 
studies.  Section  601.25(h)(1)  prescribes 
30  days  for  this  step  and  the  Commis¬ 
sioner  sees  no  reason  to  change  this  pre¬ 
scribed  time. 

The  Panel  also  recommended  that  pro¬ 
tocols  should  include  both  short-  and 
long-term  surveillance  of  recipients  of 
these  products.  On  July  26,  1977,  Com¬ 
missioner  Kennedy  appeared  before  the 
Subcommittee  on  Health  and  Scientific 
Research  of  the  Senate  Committee  on 
Human  Resources  to  testify  in  support  of 
Senate  Bill  1831,  which  would  give  PDA 
increased  authority  over  the  development 
of  drugs,  including  postmarket  testing 
and  surveillance.  The  Commissioner  con¬ 
curs  with  the  Panel’s  recommendation, 
but  is  not  now  proposing  an  overall  plan 
for  followup  surveillance  of  the  reviewed 
products.  This  matter  may  be  reconsid¬ 
ered  as  particular  protocols  are  submit¬ 
ted  and  evaluated. 

Since  the  Panel’s  conclusions  concern¬ 
ing  the  effectiveness  of  Category  IIIA 
drugs  are  a  material  fact  within  the 
meaning  of  21  U.S.C.  321  (n)  and  21  Cm 
1.21  and  the  failure  to  disclose  the  con¬ 
clusions  causes  these  drugs  to  be  mis¬ 
branded,  the  Commissioner  also  proposes 
that  (1)  the  circular  and  the  promotional 
material  for  these  drugs  must  have  a 
prominent  boxed  statement  referencing 
the  need  for  further  data  to  fully  estab¬ 
lish  effectiveness;  (2)  a  written  informed 
consent  be  obtained  from  participants  in 
the  requisite  additional  studies,  an  ex¬ 
planation  of  the  product  and  the  purpose 
of  the  study  is  given  and  a  clear  oppor¬ 
timity  to  refuse  to  participate  in  the 
study  is  presented;  and  (3)  a  patient 


information  insert  be  Included  with  all 
Category  IIIA  products  continued  in  in¬ 
terstate  commerce. 

In  the  Federal  Register  of  September 
30,  1977,  the  Commissioner  proposed 
revision  of  21  CFR  601.25(h)  to  require 
items  (1)  and  (2)  above  for  all  Category 
IIIA  biologicals.  ’The  Commissioner  pro¬ 
poses  in  this  document  to  further  amend 
21  CFR  601.25(h)  to  require  a  patient 
insert  for  all  Category  HI  A  bacterial  vac¬ 
cines  and  bacterial  antigens  that  have 
been  designated  as  having  “No.  U.S. 
Standard  of  Potency.”  The  basis  for 
requiring  patient  labeling  in  certain  cir¬ 
cumstances  is  set  forth  in  the  Federal 
Register  of  April  7,  1975  (40  FR  15392) 
concerning  prescription  drugs.  (See  also 
21  CFR  310.501.) 

d.  Category  IIIB — Biological  products 
for  which  available  data  are  insufficient 
to  classify  their  safety  and  effectiveness 
and  should  not  continue  in  interstate 
commerce.  Mixed  Respiratory  Bacteria, 
manufactured  by  Center  Laboratories, 
Inc.,  license  No.  193;  Staphage  Lvsate 
(SPL),  Type  I  and  Types  I  and  III  for 
Staphylococcal  Disease,  manufactured 
bv  Delmont  Laboratories,  Inc.,  license  No. 
299;  Bacterial  Vaccine  Made  From  Pneu¬ 
mococci,  Streptococci,  H.  influenzae,  and 
N.  Catarrhalis  (ENTORAL),  manufac¬ 
tured  by  Eli  Lilly  and  Co.,  license  No.  56; 
Mixed  Vaccine  No.  4  with  H.  influenzae 
(V-306),  manufactured  by  Eli  Lilly  and 
Co.;  license  No.  56;  Combined  Vaccine 
No.  4  with  Catarrhalis  (V-151),  manu¬ 
factured  by  Eli  Lilly  and  Co. ;  license  No. 
56;  Staphylococcus  Vaccine  (V-563), 
manufactured  by  Eli  Lilly  and  Co.,  license 
No.  56;  V-677  Streptococcus  Vaccines 
(Intravenous)  manufactured  by  Eli  Lilly 
and  Co.,  license  No.  56;  Staphylococcus - 
Streptococcus  UBA  (UBA-48)  (Undena¬ 
tured  Bacterial  Antigen),  manufactured 
by  Eli  Lilly  and  Co.,  license  No.  56;  Bac¬ 
terial  Vaccine  Made  From  Typhoid  H 
Antigen  (V-763  ’Typhoid  H  Antigen), 
manufactured  by  Eli  Lilly  and  Co.,  license 
No.  56;  Respiratory  Bacterial  Antigen 
Complexes  (B.A.C.)  (Pooled  Stock  B.A.C. 
#1,  manufactured  by  Hoffmann  Labora¬ 
tories,  Inc.,  license  No.  283 ;  Pooled  Stock 

B. A.C.  #2,  manufactured  by  Hoffmann 
Laboratories,  Inc.,  license  No.  283;  Gram 
Negative  B.A.C.,  manufactured  by  Hoff¬ 
mann  Laboratories,  Inc,  license  No.  283) ; 
Pooled  Skin  B.A.C.,  manufactured  by 
Hoffmann  Labortaories,  Inc.,  license  No. 
283;  Bacterial  Vaccines  for  ’Treatment, 
Special  Mixtures  containing  one  or  more 
of  the  following  organisms,  A.  aerogenes, 

C.  pseudodiphtheriticum,  C.  corynebdcte- 
rium  (Propionibacterium)  acnes,C.  xero¬ 
sis,  E.  coli,  G.  tetragena,  H.  pertussis 
(not  reviewed  by  the  panel) ,  P.  vulgaris, 
P.  aeruginosa,  S.  enteritidis,  S.  paradys- 
enteriae  (Type  Y),  S.  paratyphi,  S. 
schottmuelleri,  S.  typhosa,  S.  dysenteriae 
(not  reviewed  by  the  panel)  S.  flexneri, 
S.  facalis.  Staphylococcus  albus,  and 
Staphylococcus  aureus,  manufactured  by 
Hollister-Stier,  Division  of  Cutter  Labo¬ 
ratories,  license  No.  8;  Immunovac  Res¬ 
piratory  Vaccine  (Bio.  616),  manufac¬ 
tured  by  Parke,  Davis  and  Co.,  license 
No.  1;  N.  Catarrhalis  immunogen  (Com¬ 
bined)  (Bio.  340) ,  manufactured  by  Park, 
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Davis  and  Co.,  license  No.  1 ;  N.  catarrh- 
alis  Vaccine  (Combined)  (Bio.  615) , 
manufactured  by  Parke,  Davis  and  Co., 
license  No.  1;  Mixed  Infection  Phyla- 
cogen  (Bio.  596),  manufactured  by 
Parke,  Davis  and  Co.,  license  No.  1; 
Immunovac  Oral  Vaccine  Tablets  (Bio. 
2155),  manufactured  by  Parke,  Davis 
and  Co.,  license  No.  1;  PIROMEN  (Pseu¬ 
domonas  polysaccharide) ,  manufactured 
by  Travenol  Laboratories,  Inc.,  license 
No.  140. 

The  Commissioner  agrees  with  the 
Panel’s  findings  and  recommendations 
concerning  these  drugs  and,  in  accord¬ 
ance  with  §§601.5  and  601.25(f)(3), 
intends  to  publish  a  notice  of  an  oppor¬ 
tunity  for  hearing  to  revoke  the  licenses 
for  these  products  by  or  before  (insert  30 
days  after  date  of  publication).  Inter¬ 
ested  persons  may  comment  and/or  sub¬ 
mit  additional  data  in  response  to  the 
notice.  These  revocation  proceedings  will 
be  unnecessary  for  Bacterial  Vaccine 
Made  from  Pneumococci,  Streptococci, 
H.  influenzae,  and  N.  catarrhcUis  (EN- 
TORAL)  (V-404.  V-408) ;  Mixed  Vaccine 
No.  4  with  H.  influenzae  (V-306) ;  Com¬ 
bined  Vaccine  No.  4  with  Catarrhalis  (V- 
151);  Staphylococcus  Vaccine  (V-563); 
Staphylococcus-Streptococcus  UBA 
(UBA-48)  (Undenatured  Bacterial  Anti¬ 
gen)  ;  Bacterial  Vaccine  Made  from 
Typhoid  H  Antigen  (V-763  Typhoid  H 
Antigen)  because,  at  the  request  of  Eli 
Lilly  and  Co.,  the  licenses  were  revoked 
on  April  11, 1977. 

8.  The  Commissioner  intends  to 
change  the  form  of  licenses  for  bacterial 
vaccines  involved  in  this  review  to  cover 
final  products  rather  than  organisms.  In 
the  past,  licenses  for  these  products  were 
issued  for  specific  organisms  which  were 
used  for  the  manufacture  of  one  or  more 
final  products.  For  many  years,  however, 
licenses  for  all  other  biological  products 
have  been  issued  for  final  products  based 
on  a  determination  ttiat  the  product,  as 
well  as  its  component  parts,  have  the  req¬ 
uisite  quality.  To  make  licensuro  of  bac¬ 
terial  products  uniform  with  licenses  for 
all  other  biological  products,  manufac¬ 


turers  of  products  in  Category  IIIA  are 
advised  to  request  that  the  Director, 
Bureau  of  Biologies,  issue  licenses  for 
their  final  products,  in  place  of  licenses 
now  held  for  the  organisms. 

The  Commissioner  has  carefully  con~ 
sidered  the  environmental  effects  of  the 
proposed  regulation  and,  because  the 
proposed  action  will  not  significantly  af¬ 
fect  the  quality  of  the  human  environ¬ 
ment,  has  concluded  that  an  environ¬ 
mental  impact  statement  is  not  required. 
A  copy  of  the  environmental  impact  as¬ 
sessment  is  on  file  with  the  Hearing 
Clerk.  Food  and  Drug  Administration. 

Therefore,  under  the  F^ederal  Food. 
Drug,  and  Cosmetic  Act  (secs.  201,  502, 
505,  701,  52  Stat.  1040-1042  as  amended, 
1050-1053  as  amended,  1055-1056  as 
amended  by  70  Stat.  919  and  72  Stat.  948 
(21  U.S.C.  321,  352,  355,  371 )) ,  the  Public 
Health  Service  Act  (sec.  351,  58  Stat.  702 
as  amended  (42  U.S.C.  262)),  and  the 
Administrative  Procedure  Act  (secs.  4, 10. 
60  Stat.  238  and  243  as  amended  (5  U.S.C. 
553,  702,  703,  704) ) .  and  under  authority 
delegated  to  him  (21  CFR  5.1) ,  the  Com¬ 
missioner  is  proposing  that  Parts  601. 
and  610  in  Subchapter  F  of  Chapter  I  of 
Title  21  of  the  Code  of  Federal  Regula¬ 
tions  be  amended  as  follows: 

1.  In  Part  601,  §  601.25  is  amended  by 
adding  new  paragraph  (h)  (6)  to  read  as 
follows: 

§  601.25  Review  procedures  to  deter¬ 
mine  that  licensed  biological  prod¬ 
ucts  arc  safe,  effective,  and  not 
misbranded  under  prescribed,  rec¬ 
ommended,  or  suggested  conditions 
of  use. 

•  •  *  •  • 

(h)  *  •  • 

(6)  Bacterial  Vaccines  and  Bacterial 
Antigens  in  Category  IIIA  which  have 
been  designated  as  having  “No  U.S. 
Standard  of  Potency”  shall  contain  a 
printed  patient  insert,  in  lay  language, 
prominently  incorporating  the  informa¬ 
tion  on  safety  and  effectiveness  substan¬ 
tially  as  provided  to  the  prescribing 
physician  in  the  labeling  approved  in  the 


license  application,  including  the  status 
of  these  drugs  consistent  with  the 
boxed  statement  required  by  paragraph 
(h)  (4)  of  this  section. 

2.  In  part  610,  §  610.19  is  added  to 
Subpart  B,  to  read  as  follows: 

§  610.19  Status  of  specific  products; 
Group  A  streptococcus. 

The  presence  of  Group  A  streptococ¬ 
cal  organisms  and  their  derivatives  in 
bacterial  vaccines  and  bacterial  antigens 
may  induce  dangerous  tissue  reactions 
in  humans.  Available  data  demonstrate 
that  they  are  unsafe  as  ingredients  in 
these  products.  Group  A  streptococcal 
organisms  and  their  derivatives  are  pro¬ 
hibited  from  bacterial  vaccines  and  bac¬ 
terial  antigens.  Any  bacterial  vaccine  or 
bacterial  antigen  containing  Group  A 
streptococcal  organisms  or  their  deriva¬ 
tives  in  interstate  commerce  Is  in  viola¬ 
tion  of  section  351  of  the  Public  Health 
Service  Act  (42  U.S.C.  262) . 

Interested  persons  may,  on  or  before 
January  9,  1978,  submit  to  the  Hearing 
Clerk  (HFC:-20),  Food  and  Drug  Ad¬ 
ministration,  Rm.  4-65,  5600  Fishers 
Lane,  Rockville,  MD  20857,  written 
comments  regarding  this  proposal. 
Four  copies  of  all  comments  shall 
be  submitted,  except  that  individuals 
may  submit  single  copies  of  comments, 
and  shall  be  identified  with  the  Hearing 
Clerk  docket  number  found  in  brackets 
in  the  heading  of  this  document.  Re¬ 
ceived  comments  may  be  seen  in  the 
above  office  between  the  hours  of  9  a.m. 
and  4  p.m.,  Monday  through  Friday. 

Note. — The  Pood  and  Drug  Administration 
has  determined  that  this  document  does  not 
contain  a  major  proposal  requiring  prepara¬ 
tion  of  an  Inflation  Impact  statement  under 
Executive  Order  11821  and  OMB  Circular 
A-107.  A  copy  of  the  Inflation  Impact  assess¬ 
ment  Is  on  file  with  the  Hearing  Clerk,  Food 
and  Drug  Administration. 

Dated:  September  22,  1977. 

Donald  Kennedy, 
Commissioner  of  Food  and  Drugs, 

(FR  Doc.77-32238  Piled  11-7-77:8:46  am) 
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